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ABSTRACT 


Reports  findings  of  the  second  comprehensive  survey  of  out- 
put of  timber  products  in  the  Rocky  Mountain  States.  Pre- 
sents statistics  on  production  of  saw  logs,  veneer  logs,  pulp- 
wood,  and  various  other  roundwood  products  by  States  and 
land  ownership  classes.  Also  shows  saw-log  production  by 
county  and  volumes  of  plant  byproducts,  and  plant  residues. 
Makes  comparisons  with  1962  output  and  indicates  trends 
since  1952.  Estimates  are  given  of  total  removals  from  grow- 
ing stock  and  sawtimber  in  1966. 
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FOREWORD 


This  report  summarizes  information  resulting  from  a  sur- 
vey of  the  1966  output  of  timber  products  in  the  Rocky 
Mountain  States.1  The  survey  was  conducted  in  1967  by  the 
Forest  Survey  Project  of  the  Intermountain  Forest  and  Range 
Experiment  Station,  USD  A  Forest  Service,  as  part  of  the 
continuing  nationwide  Forest  Survey. 

In  addition  to  providing  estimates  of  roundwood  produc- 
tion from  timberlands  in  each  State,  statistics  are  given  on 
the  following:  number  of  sawmills,  veneer  and  plywood 
plants,  and  papermills;  volumes  of  plant  byproducts  and 
plant  residues;  interstate  movement  of  roundwood;  lumber 
production  (U.S.  Bureau  of  the  Census  estimates);  and  total 
removals  from  growing  stock  inventory. 

Data  for  previous  years  and  in  trend  discussions  and  com- 
parisons came  from  a  number  of  publications.  Information 
for  1962  came  largely  from  three  sources:  "Timber  Re- 
sources and  Industries  in  the  Rocky  Mountain  States"  (Wil- 
son and  Spencer  1967);2  "Timber  Trends  in  the  United 
States"  (U.S.  Forest  Service  1965);  and  a  series  of  reports 
published  in  1964  (Wilson,  Spencer,  and  Spencer  and  Farren- 
kopf).  A  report  "The  Economic  Importance  of  Timber  in  the 
United  States"  (Hair  1963)  provides  data  for  1954  and  1958. 
"Timber  Resources  for  America's  Future"  (U.S.  Forest  Serv- 
ice 1958)  was  the  source  of  most  of  the  1952  information.  A 
few  other  publications  of  lesser  significance  were  used  as 
sources  of  information  on  individual  products  in  specific 
States  and  for  certain  years.  Most  of  these  publications  have 
not  been  referenced  in  this  report. 

Definitions  of  terms,  survey  methods,  and  reliability  of 
estimates  are  presented  in  Appendix  A.  Appendix  B  contains 
tables  and  maps  showing  location  of  active  mills,  and  output 
of  saw  logs  by  production  classes  from  individual  counties. 


1  The  following  are  called  Rocky  Mountain  or  Mountain  States  in 
this  report:  Idaho,  Montana,  South  Dakota  (west  of  the  103d  meridian), 
Wyoming,  Arizona,  Colorado,  Nevada,  New  Mexico,  and  Utah. 

2 Names  and  dates  in  parentheses  refer  to  Literature  Cited,  p.  44. 
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THE  ROCKY  MOUNTAIN  STATES 


Roundwood  products  output  continues 
to  rise  in  Rocky  Mountain  States 

The  volume  of  roundwood  timber  prod- 
ucts harvested  in  the  Rocky  Mountain  States 
in  1966  totaled  810  MMCF.  This  is  an  in- 
crease of  25  percent  since  1962,  and  79  per- 
cent since  1952.  These  products  include  saw 
logs,  veneer  logs,  round  pulpwood,  commer- 
cial poles,  mine  timbers,  miscellaneous  indus- 
trial wood  (principally  house  logs,  shingle 
bolts,  and  specialty  logs),  posts,  fuelwood, 
and  farm  timbers  (U.S.  Bureau  of  Census 
1967). 

Saw  logs  are  still  dominant  but 
proportion  in  other  products  is  increasing 

Significant  differences  have  occurred  among 
individual  products  with  respect  to  trends  in 
recent  years.  Although  output  of  all  major 
products  has  increased,  some  have  gone  up 
substantially,  others  very  little.  Saw  logs  have 
maintained  their  predominance  over  the  peri- 
od 1952-66  and  in  1966  accounted  for  80 
percent  of  the  roundwood  volume  (figure  1). 


However,  since  1962  the  total  volume  of 
other  products  has  increased  to  a  greater  ex- 
tent and,  as  shown  in  table  1,  nearly  all  prod- 
ucts have  experienced  a  much  greater  percent- 
age increase  than  have  saw  logs. 

The  big  increase  in  veneer-log  output  pri- 
marily reflects  the  capacities  of  four  new 
plants  —  one  in  Colorado,  two  in  Idaho,  and 
one  in  Montana.  In  1952,  only  8.9  MMBF3  of 
veneer  logs  were  produced. 

Diversification  of  product  harvest  from  tim- 
berlands  within  the  Mountain  States  has  oc- 
curred much  more  rapidly  in  some  States 
than  others.  And,  as  shown  (page  2),  New  Mex- 
ico is  the  only  State  in  which  an  increase  since 
1962  did  not  occur  in  the  proportion  of  total 
output  comprised  of  products  other  than  saw 
logs. 


3 International  1/4-inch  log  rule  is  used  throughout 
this  report  for  board-foot  volumes  of  roundwood. 
Lumber  production  is  expressed  in  board  feet  lumber 
tally. 


Table  1.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

3,819,900 

4,138,719 

8 

Veneer  logs 

Thousand  board  feet 

129,684 

474,508 

266 

Pulpwood 

Thousand  standard  cords 

242 

286 

18 

Commercial  poles1 

Thousand  pieces 

428 

738 

72 

Posts 

Thousand  pieces 

3,373 

5,817 

72 

Mine  timbers 

Thousand  cubic  feet 

3,170 

6,882 

117 

Miscellaneous 

industrial  wood2 

Thousand  cubic  feet 

2,996 

2,449 

-18 

Miscellaneous 

farm  timbers 

Thousand  cubic  feet 

6,009 

9,488 

58 

Fuelwood 

Thousand  standard  cords 

257 

359 

40 

All  products 

Thousand  cubic  feet 

649,598 

809,792 

25 

Includes  a  small  amount  of  piling. 

2 Includes  products  such  as  house  logs,  converter  poles,  shingle  bolts,  excelsior  bolts, 
match  stock,  charcoal  wood,  and  similar  items. 


State 


Percentage  of  output  in 
products  other  than  saw  logs 


1962 


1966 


Idaho 

6 

18 

Montana 

12 

18 

Western  South  Dakota 

42 

56 

Wyoming 

6 

19 

Arizona 

24 

31 

Colorado 

13 

23 

Nevada 

52 

99 

New  Mexico 

22 

17 

Utah 

10 

14 

Mountain  States  12  20 

Saw  log  exports  from  the  Rocky  Mountain 
States  in  1966  totaled  about  3  MMBF.  This 
volume  went  mainly  to  Washington. 

Forty-six  percent  of  roundwood  products 
came  from  ponderosa  pine  and  Douglas-fir 

Ponderosa  pine,  followed  closely  by 
Douglas-fir,  was  the  most  important  species 
for  roundwood  products  harvested  in  the 
Rocky  Mountain  area  (figure  2).  Ponderosa 
pine  was  the  leading  species  in  Arizona,  New 
Mexico,  western  South  Dakota,  and  Utah; 
Douglas-fir  was  the  most  important  species  in 
Idaho  and  Montana.  Engelmann  spruce  led  in 
Colorado,  and  lodgepole  pine  in  Wyoming. 
The  1966  product  harvest  from  Nevada  came 
mainly  from  pinyon  pine  and  juniper  cut  for 
fuelwood  and  posts. 

There  has  been  no  significant  change  in  rel- 
ative importance  of  species  since  1962.  How- 
ever, some  changes  in  relative  proportions 
have  occurred  since  1947. 4  As  illustrated  in 
figure  3,  ponderosa  pine  remains  predominant 
and  Douglas-fir  has  substantially  increased  its 
hold  as  the  second-place  species.  Engelmann 
spruce  and  the  true  firs  have  improved  their 
positions  while  western  white  pine  and  west- 
ern larch  have  become  relatively  less  signifi- 
cant. 


Although  data  are  not  available  for  1947  round- 
wood  volume  by  species,  lumber  production  statistics 
for  that  year  are  considered  closely  indicative  of  the 
species  breakdown  of  saw  logs,  and  have  provided  the 
basis  for  proportioning  1947  saw-log  volume  for  fig- 
ure 3. 


OUTPUT  OF  ROUNDWOOD  PRODUCTS 

IN  THE  ROCKY  MOUNTAIN  STATES 

SELECTED  YEARS,  1952  1966 


800 


700 


600 


500 


400 


300 


200 


100 


ALL  ROUNDWOOD 
PRODUCTS 


SAW  LOGS 


OTHER  PRODUCTS 


1952 


1954 


1956 


1958        1960 

YEAR 


1962        1964 


1966 


Figure  1 

Public  lands  supplied  74  percent  of 
roundwood  timber  products  in  1966 

National  Forests  were  the  prime  source  of 
timber  products  in  all  the  Rocky  Mountain 
States  except  Nevada  and  accounted  for  63 
percent  of  all  roundwood  products  in  1966; 
in  1962  National  Forests  provided  57  percent 
(figure  4).  In  Colorado,  Utah,  and  Wyoming, 
National  Forests  supplied  over  90  percent  of 
the  roundwood  timber  products  in  1966.  In 
all  nine  States  the  proportion  of  products  sup- 
plied by  National  Forests  increased  since 
1962.  Other  public  lands  contributed  11  per- 
cent in  1966,  the  same  proportion  as  in  1962. 


PROPORTIONS  OF  TOTAL  ROUNDWOOD  OUTPUT 

IN  THE  ROCKY  MOUNTAIN  STATES,  BY  SPECIES 

1966 
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Figure  3 


CUBIC  FOOT  VOLUME  OF  ROUNDWOOD 

PRODUCTS  BY  OWNERSHIP  CLASS  IN  THE 

ROCKY  MOUNTAIN  STATES,  1966 
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Figure  4 


Forest  industry  lands  provided  15  percent  of 
the  1966  output  —  not  significantly  different 
from  1962.  About  11  percent  came  from 
other  private  lands  in  1966. 


Idaho  and  Montana  led  in  output 
of  most  roundwood  products 

Idaho  and  Montana  had  the  largest  volume 
of  roundwood  product  output  and  together 
accounted  for  over  two-thirds  of  the  total 
Rocky  Mountain  States  output  in  1966.  The 
relative  importance  of  States  in  1966  was 
about  the  same  as  it  had  been  for  quite  a  few 
years,  as  shown  in  table  2. 

Not  all  roundwood  products  were  pro- 
duced in  all  Mountain  States,  and  some  of 
them  varied  in  relative  importance  from  State 
to  State.  Saw  logs,  however,  were  one  excep- 
tion and  were  by  far  the  most  important 
product  in  all  States  except  Nevada  where 
fuelwood  and  posts  accounted  for  most  of  the 
small  volume  of  output  from  timberlands 
within  the  State.  The  percentage  distribution 
of  saw-log  output  by  States  was  quite  similar 
to  that  of  all  roundwood.  Veneer  logs  were 
produced  in  only  three  States;  Idaho  and 
Montana  accounted  for  93  percent  of  the 
total  output,  the  remainder  came  from  Colo- 
rado. The  pulpwood  output  came  largely  from 
Idaho  (37  percent)  and  Arizona  (27  percent). 
The  only  other  States  with  significant  volumes 
were  western  South  Dakota  and  Montana.5 
Idaho  and  Montana  accounted  for  28  percent 
of  the  output  of  all  roundwood  other  than 
saw  logs,  veneer  logs,  and  pulpwood. 


Number  of  active  sawmills  declines, 
plywood  plants  increase 

There  were  657  active  sawmills  in  the 
Rocky  Mountain  States  in  1966,  as  compared 
to   864  in  1962  — a  decrease  of  24  percent. 


5  Western  South  Dakota  output  and  part  of  the 
Idaho  and  Montana  output  were  shipped  to  mills  in 
the  Lake  States. 


Table  2.  —  Output  of  roundwood  products,  by  State,  for  selected  years,  1952-1966 


Year 

State 

1952 

1954 

1958 

1962 

1966 

Idaho 

43.5 

43.3 

Percent 
41.1 

38.4 

39.1 

Montana 

25.9 

23.9 

26.3 

31.9 

29.4 

Western  South  Dakota 

1.7 

'1.5 

'3.3 

1.7 

2.0 

Wyoming 

2.8 

2.9 

3.2 

3.2 

4.1 

Arizona 

10.8 

10.0 

8.9 

10.1 

11.1 

Colorado 

7.3 

6.1 

6.7 

5.6 

6.3 

Nevada 

.1 

.8 

.9 

.1 

(2) 

New  Mexico 

6.4 

9.5 

7.7 

7.1 

6.3 

Utah 

1.5 

2.0 

1.9 

1.9 

1.7 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

1  Computed  from  data  for  entire  State;  separate  data  for  western  South  Dakota  not 
available  for  1954  and  1958. 
Less  than  0.05  percent. 


The  following  tabulation  shows  the  1966  dis- 
tribution of  mills  by  State. 


Number  of 

State 

active  mills 

Idaho 

168 

Montana 

148 

Western  South  Dakota 

21 

Wyoming 

65 

Arizona 

23 

Colorado 

116 

Nevada 

2 

New  Mexico 

64 

Utah 

50 

Total 


657 


Average  lumber  production  per  mill  in  1966 
was  6.4  MMBF  as  compared  with  4.2  million 
in  1962.  One  important  factor  contributing 
to  the  higher  average  production  per  mill  in 
1966  was  the  substantial  decrease  in  the  num- 
ber of  smaller  mills  as  shown  in  table  3. 

In  1966,  log  imports  to  sawmills  and  ve- 
neer and  plywood  plants  in  the  Mountain 
States  were  reported  as  74  MMBF  and  came 
mainly  from  California  and  Washington.  Con- 
siderable movement  of  logs  across  State  bound- 
aries occurred  within  the  Mountain  States,  es- 
pecially between  Idaho  and  Montana. 

In  1966  about  92,000  cords,  or  practically 
one-third  of  the  round  pulpwood  harvested 


Table  3.  —  Active  sawmills  and  average  annual  production  by  production  class 


Production  class 

Active 

Average  annual 

Total 

(BF/yr.) 

Year 

sawmills 

production 

lumber  production 

Number 

MMBF 

Percent 

10  million  and  more 

1962 

112 

25.1 

77.7 

1966 

114 

30.2 

81.5 

1  to  10  million 

1962 

232 

2.9 

18.9 

1966 

167 

3.9 

15.4 

Less  than  1  million 

1962 

520 

.2 

3.4 

1966 

376 

.3 

3.1 

1 1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census  lumber  production  figures  among 
mill  classes  on  the  basis  of  the  Intermountain  Station 's  surveys  of  saw-log  receipts. 


from  timberlands  in  the  Rocky  Mountain 
States  went  to  the  Lake  States.  Also  marketed 
in  the  Lake  States  were  nearly  90,000  cords 
of  chips.  The  latter  volume  constituted  6  per- 
cent of  the  volume  of  chips  and  sawdust  pro- 
duced as  a  pulpwood  byproduct  of  sawmills 
in  the  Mountain  States.  The  leading  States  in 
exports  of  round  pulpwood  to  the  Lake 
States  were  western  South  Dakota  (54,000 
cords)  and  Montana  (37,000  cords).  Of  the 
round  pulpwood  exported  to  the  Lake  States, 
ponderosa  pine  comprised  about  one-half  of 
the  volume  and  lodgepole  pine  two-fifths. 

Veneer  and  plywood  plants  increased  from 
eight  in  1962  to  12  in  1966.  Distribution  of 
plants  for  the  2  years  was  as  follows: 


State 


1962 


1966 


Idaho 

3 

5 

Montana 

5 

6 

Colorado 

0 

1 

There  were  four  active  pulpmills  in  the 
Mountain  States  in  1966,  one  in  Idaho,  one  in 
Montana,  and  two  in  Arizona.  Only  three 
mills  were  active  in  1962. 

Utilization  of  roundwood  improved  — 
byproducts  increased,  residues  decreased 

Volume  of  plant  byproducts  in  1966 
amounted  to  201  MMCF  or  about  one-fourth 
the  volume  of  roundwood.  Distribution  of 
this  volume  by  type  of  byproduct  was  as  fol- 
lows: 


Byproduct 

Fiber1 

Industrial  fuel 
Domestic  fuel 
Others 

Total 


MMCF 

116 

67 

2 

16 

201 


Percent 

58 
33 

1 

8 

100 


1  Mainly  chips  and  sawdust  for  pulpwood. 

Nearly  90  percent  of  the  total  volume  of  plant 
byproducts  came  from  sawmills;  veneer  and 
plywood  plants  were  the  principal  source  of 
the  remainder. 


Byproduct  volume  in  1966  was  nearly 
three  times  the  1962  output  of  68.7  MMCF. 
The  latter  represented  only  11  percent  of  the 
roundwood  volume  for  that  year.  Idaho  and 
Montana  made  the  greatest  gains  in  volume 
between  1962  and  1966,  although  percentage- 
wise Nevada  and  Arizona  were  outstanding. 
The  biggest  increases  in  volume  occurred  in 
States  with  pulpmills  and  papermills  —  Idaho, 
Montana,  and  Arizona. 

Volume  of  plant  residues  is  affected  not 
only  by  the  total  volume  of  roundwood  re- 
ceived at  mills,  but  also  by  the  proportion  of 
roundwood  volume  utilized  for  byproducts. 
Therefore,  it  is  not  surprising  that  in  light  of 
the  big  increase  in  byproduct  volume  in  1966 
as  compared  with  1962,  plant  residues  de- 
creased 38  MMCF  or  19  percent.  This  over- 
all decrease  occurred  despite  the  fact  that  re- 
ductions occurred  in  only  four  States: 


State 


Montana 

Idaho 

Western  South  Dakota 

New  Mexico 


Increases  occurred  in  all  other  States  and 
amounted  to  13  MMCF.  The  biggest  increases 
were  in  Nevada  (627  percent)  and  Wyoming 
(39  percent). 

The  1966  volume  of  plant  residues  amount- 
ed to  20  percent  of  roundwood  volume  —  a  de- 
crease from  the  31  percent  in  1962. 

The  lumber  industry  was  by  far  the  major 
producer  of  residues;  only  about  3  percent  of 
the  total  volume  came  from  other  industries. 

Nearly  three-fifths  of  the  residues  volume 
was  fine  material  (sawdust  and  shavings).  The 
remainder  was  slabs,  edgings,  and  similar 
coarse  material. 

Roundwood  products  were  mainly 
from  growing  stock  inventory 

In  1966,  759  MMCF  or  94  percent  of  the 
total   volume  of  roundwood  products  came 


Reduction 

in  residue 

volume  1962  to  1966 

(MCF) 

(Percent) 

24,614 

39 

23,947 

30 

523 

19 

1,930 

11 

Table  4.  —Removals  from  growing  stock,  by  State,  1966 


Total 

All 

Logging 

Other 

State 

removals 

products 

residues 

removals 

Thousand 

Idaho 

338,508 

301,930 

36,034 

544 

Montana 

270,555 

233,369 

36,860 

326 

Western  South  Dakota 

15,775 

14,923 

767 

85 

Wyoming 

35,980 

32,596 

2,715 

669 

Arizona 

81,198 

71,032 

7,509 

2,657 

Colorado 

56,404 

49,432 

4,346 

2,626 

Nevada 

76 

76 

(') 

C) 

New  Mexico 

49,320 

42,849 

5,122 

1,349 

Utah 

15,484 

13,146 

1,486 

852 

Total 

863,300 

759,353 

94,839 

9,108 

[Less  than  0.5  MCF. 


from  the  growing  stock  inventory  on  commer- 
cial forest  land.  The  remaining  6  percent  came 
from  cull  and  dead  trees  on  commercial  forest 
land  and  from  harvesting  trees  on  other  lands. 

The  net  volume  of  growing  stock  trees  re- 
moved from  inventory  in  1966  was  863  MMCF 
of  which  88  percent  went  into  roundwood 
products.  Logging  residues  (the  unused  por- 
tions of  trees  cut  or  killed  by  logging)  ac- 
counted for  95  MMCF  (11  percent).  An  oper- 
ation that  had  a  large  amount  of  logging  resi- 
due is  shown  in  figure  5.  Other  removals  (the 
net  volume  of  growing  stock  trees  removed 
from  inventory  by  cultural  operations  such  as 
timber-stand  improvements,  land  clearing,  and 


changes  in  land  use)  accounted  for  the  re- 
maining 9  MMCF  or  1  percent  of  total  remov- 
als. Removals  from  growing  stock  by  type  of 
removals  and  by  State  for  1966  are  shown  in 
table  4. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  5  billion  board  feet,  of 
which  93  percent  went  into  roundwood  prod- 
ucts. Logging  residues  accounted  for  6  per- 
cent and  other  removals,  1  percent. 

Tables  25  through  34,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  the  Rocky  Mountain  States. 


Figure  5.—  An  operation  in  north  Idaho  illustrating  a  large  amount  of  logging  residue.  Such  residues  account- 
ed for  11  percent  of  the  863  MMCF  of  growing  stock  removals  in  the  Rocky  Mountain  States  in 
1966.  Nearly  all  the  remaining  volume  of  timber  removals  went  into  roundwood  products,  with 
ponderosa  pine  and  Douglas-fir  the  two  leading  species  harvested. 


IDAHO 


Idaho  led  all  other  Mountain  States  with 
316  MMCF  of  roundwood  product  output  in 
1966  or  39  percent  of  the  total  for  the  Moun- 
tain States.  The  1966  output  for  Idaho  repre- 
sents a  27  percent  increase  since  1962,  and  61 
percent  since  1952,  but  about  a  4  percent  de- 
crease from  1956  (figure  6). 

Saw  logs  accounted  for  four-fifths  of 

roundwood  output;  veneer  log  and 

pulpwood  output  was  up  sharply 

The  volume  of  saw-log  output  in  1966  was 
260  MMCF  (1,665  MMBF),  which  represents  a 
10  percent  increase  since  1962.  The  saw-log 
output  was  82  percent  of  the  total  round- 
wood  volume  in  1966  —  about  12  percent  less 
than  in  1962.  Veneer-log  production  of  39 
MMCF  represented  about  12  percent  of  the 


total  roundwood  product  output  and  was 
about  14  times  the  amount  in  1962.  Pulp- 
wood  output  was  9  MMCF,  nearly  double  the 
1962  volume,  and  accounted  for  3  percent  of 
all  roundwood  products  in  1966.  With  several 
new  chipmills  using  round  pulpwood  already 
operating  or  under  construction,  pulpwood 
production  will  undoubtedly  continue  up- 
ward. The  1966  output  of  all  other  products 
combined  was  8  MMCF,  up  about  26  percent 
from  1962;  this  volume  accounted  for  nearly 
3  percent  of  all  roundwood  products. 

Saw-log  production  continued  to  parallel 
total  roundwood  output  with  respect  to  per- 
cent of  increases  since  1952.  The  total  output 
of  all  other  products  made  a  sharp  relative 
increase  between   1962  and   1966.  Compari- 
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Table  5.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

1,547,334 

1,665,425 

8 

Veneer  logs 

Thousand  board  feet 

19,030 

258,129 

1,256 

Pulpwood 

Thousand  standard  cords 

66 

107 

62 

Commercial  poles 

Thousand  pieces 

150 

192 

28 

Posts 

Thousand  pieces 

818 

699 

-15 

Mine  timbers 

Thousand  cubic  feet 

223 

142 

-36 

Miscellaneous 

industrial  wood1 

Thousand  cubic  feet 

124 

751 

506 

Miscellaneous 

farm  timbers 

Thousand  cubic  feet 

2,302 

1,525 

-34 

Fuelwood 

Thousand  standard  cords 

5 

15 

200 

All  products 

Thousand  cubic  feet 

249,231 

316,188 

27 

'  Includes  products  such  as  house  logs,  shingle  bolts,  and  similar  items. 


sons  for  saw  logs  and  various  other  products 
are  shown  in  table  5. 

Fifty-five  percent  of  Idaho's  1966  saw-log 
output  came  from  three  counties.  Clearwater 
County  contributed  30  percent  (494  MMBF) 
of  the  total.  Shoshone  and  Idaho  Counties 
provided  13  percent  (222  MMBF)  and  12  per- 
cent (206  MMBF)  respectively.  Clearwater  and 
Shoshone  Counties'  output  increased  substan- 
tially since  1962  while  Idaho  County's  was 
down  slightly.  Over  half  of  Idaho's  veneer-log 
output  of  258  MMBF  came  from  Clearwater 
County;  Idaho  County  accounted  for  24  per- 
cent (63  MMBF).  The  pulpwood  volume  of 
106,652  standard  cords  came  primarily  from 
Clearwater  County  (42  percent)  and  Bonner 
County  (34  percent). 

One  hundred  and  fifteen  MMBF  of  saw 
logs  were  exported  from  Idaho  in  1966,  with 
95  percent  of  the  volume  going  to  Montana. 
The  remainder  went  to  Washington  and  Wyo- 
ming. 

Sixty  percent  of  all  product 

volume  came  from  Douglas-fir, 

true  firs,  and  western  white  pine 

Douglas-fir,  true  firs,  and  western  white 
pine  led  all  species  in  total  roundwood  pro- 
duction as  well  as  in  both  saw-log  and  veneer- 


log  output.  Ponderosa  pine  and  western  red- 
cedar  were  other  species  used  for  a  number  of 
products  (figure  7).  Lodgepole  pine  was  used 
mainly  for  saw  logs,  pulpwood,  posts,  fuel- 
wood,  and  miscellaneous  farm  timbers.  West- 
ern hemlock  was  a  significant  pulpwood  spe- 
cies. 

The  output  of  all  major  species  went  up 
from  1962,  especially  lodgepole  pine  (182 
percent),  western  white  pine  (67  percent), 
and  western  larch  (44  percent).  Douglas-fir 
was  up  16  percent,  true  firs  15  percent,  and 
ponderosa  pine  5  percent. 

National  Forests  supplied  more 
than  one-half  of  roundwood 

National  Forests  were  the  source  of  171 
MMCF  or  54  percent  of  the  roundwood  prod- 
ucts in  1966.  Forest  industry  lands  provided  a 
harvest  of  72  MMCF,  or  23  percent.  The  re- 
mainder of  the  output  came  from  the  other 
public  and  other  private  classes  in  about  equal 
proportions. 

Output  of  all  four  classes  of  ownership  was 
higher  in  1966  than  in  1962.  The  largest  in- 
crease was  in  the  National  Forest  contribu- 
tion, which  rose  42  percent.  This  compares 
with  a  13  percent  increase  for  forest  industry 
lands,  14  percent  for  other  private  lands,  and 
11  percent  for  other  public  lands. 
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ROUNDWOOD  PRODUCTS  VOLUME  BY  SPECIES 
IDAHO,  1966 
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Figure  7 


Fewer  sawmills  produce  more  lumber 


In  1966,  there  were  168  active  sawmills  in 
Idaho  as  compared  to  193  in  1962,  continu- 
ing the  trend  towards  fewer  mills.  Average 
lumber  production  per  mill  was  up  20  percent 
to  9.5  MMBF,  which  is  almost  half  again  as 
high  as  the  average  production  for  all  Moun- 
tain States  mills  (6.4  MMBF).  Table  6  pre- 
sents production  and  number  of  sawmills  for 
selected  years. 

As  shown  in  table  6,  there  was  a  small  in- 
crease in  the  number  of  large  and  small  mills 
and  a  decrease  of  35  mills  in  the  medium  size 
class  between  1962  and  1966. 

Imports  of  logs  to  sawmills  and  plywood 
plants  in  Idaho  in  1966  were  reported  as  40 
MMBF  from  Montana,  29  million  from  Wash- 
ington, and  123,000  from  Wyoming.  About 
94  percent  of  this  volume  was  in  saw  logs,  the 
remainder,  veneer  logs. 


Plant  byproducts  are  of  increasing 
significance;  residue  volume  is  less 

The  volume  of  plant  byproducts  totaled  92 
MMCF  in  1966  which  represents  46  percent 
of  the  entire  Mountain  States  output.  Indus- 
trial sources  of  these  materials  and  types  of 
byproducts  are  shown  in  table  7. 

Byproduct  volume  in  1966  was  more  than 
double  the  38.9  MMCF  output  of  1962.  Ida- 
ho thus  made  the  greatest  gain  in  volume  of 
any  of  the  Mountain  States  between  1962  and 
1966.  Other  States  showed  greater  percent- 
age increases. 

As  would  be  expected,  the  significant  in- 
crease in  byproduct  volume  was  accompanied 
by  a  very  substantial  decrease  in  plant  resi- 
dues, 24  MMCF,  between  1962  and  1966. 
The  1966  volume  of  plant  residues  amounted 
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Table  6.  —  Active  sawmills  and  average  annual  production  by  production  class 


Production  class 

Active 

Average  annual 

Total 

(BF/yr.) 

Year 

sawmills 

production 

lumber  production 

Number 

MMBF 

Percen t 

10  million  and  more 

1956 

37 

31.5 

73 

1962 

42 

28.2 

78 

1966 

45 

31.3 

88 

1  to  10  million 

1956 

108 

3.8 

25 

1962 

81 

3.8 

20 

1966 

46 

3.8 

11 

Less  than  1  million 

1956 

166 

.2 

2 

1962 

70 

.4 

2 

1966 

77 

.2 

1 

1 1956  averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Inter- 
mountain  Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census  lumber  pro- 
duction figures  among  mill  classes  on  the  basis  of  the  Intermountain  Station's  surveys  of  saw-log  receipts. 


to    18   percent   of  roundwood,  considerably 
less  than  the  32  percent  of  1962. 

Nearly  all  the  plant  residues  were  produced 
by  the  lumber  industry.  About  three-fifths  of 
the  volume  was  fine  material  (sawdust  and 
shavings)  and  two-fifths  coarse  material  such 
as  slabs  and  edgings.  Between  1962  and  1966, 
coarse  residues  showed  a  reduction  of  nearly 
one-half  in  volume  and  fine  residues  of  some- 
what less  than  one-fourth. 

Growing  stock  provided  nearly 
all  roundwood  products 

In  Idaho,  95  percent  (302  MMCF)  of  the 
total  volume  of  roundwood  products  harvested 
came  from  the  growing  stock  inventory  on 
commercial  forest  land.  Cull  and  dead  trees  on 
commercial  forest  land  and  harvesting  of  trees 


on  other  lands  provided  the  remaining  volume 
of  roundwood  products. 

Eighty-nine  percent  of  the  total  removals 
from  growing  stock  went  into  roundwood 
products.  Logging  residues  (36  MMCF)  ac- 
counted for  nearly  all  of  the  remaining  vol- 
ume. Timber-stand  improvement  operations, 
land  clearing,  and  changes  in  land  use  contrib- 
uted a  very  small  volume. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  1,974  MMBF  with  94 
percent  (1,859  MMBF)  going  into  products. 
Logging  residues  accounted  for  112  MMBF, 
nearly  all  of  the  remaining  volume. 

Tables  35  through  39,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  Idaho. 


Table  7.  —  Volume  of  plant  byproducts  by  industrial  source  and  use  class,  1966 


Industrial 
source 

All 
byproducts 

Fiber1 

Industrial           Domestic 
fuel                      fuel 

Other 
byproducts 

Lumber  industry 

Veneer  and 
plywood  industry 

79.0 
13.2 

42.3 
11.0 

28.4                     0.5 
.1                      (3) 

7.8 

2.1 

Mainly  chips  and  sawdust  for  pulp  wood. 

Includes  livestock  bedding,  mulch,  and  small  dimension  and  specialty  items 
3  Less  than  0.05  MMCF. 
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MONTANA 


Output  of  roundwood  products  from  Mon- 
tana timberlands  in  1966  amounted  to  238 
MMCF  or  30  percent  of  the  total  from  lands 
within  the  Mountain  States.  Production 
showed  an  increase  of  15  percent  over  1962 
and  was  slightly  more  than  double  the  volume 
for  1952.  In  comparison,  production  for  the 
Mountain  States  increased  25  percent  over  the 
1962-66  period  and  79  percent  between  1952 
and  1966. 

Saw  logs  accounted  for  more  than 
four-fifths  of  roundwood  output 

The  1966  saw-log  volume  of  196  MMCF 
(1,254  MMBF)  constituted  82  percent  of  the 


total  volume  of  roundwood  products.  Veneer 
logs  were  second  in  volume  (28  MMCF)  and 
contributed  nearly  12  percent  of  the  round- 
wood  output.  The  remaining  6  percent  con- 
sisted of  volume  in  pulpwood,  poles,  posts, 
mine  timbers,  fuelwood,  and  other  round- 
wood  for  a  variety  of  uses. 

Saw-log  production  continued  roughly  to 
parallel  total  roundwood  output  with  respect 
to  percent  of  increases  since  1952  (figure  8). 
However,  the  total  output  of  all  other  prod- 
ucts made  a  sharp  relative  increase  between 
1962  and  1966.  Comparisons  for  these  other 
roundwood  products,  as  well  as  for  saw  logs, 
are  shown  in  table  8. 
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Table  8.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

1,275,688 

1,253,868 

-2 

Veneer  logs 

Thousand  board  feet 

110,654 

183,449 

66 

Pulpwood 

Thousand  standard  cords 
Thousand  pieces 
Thousand  pieces 

47 

122 

1,047 

44 

-6 

Commercial  poles1 

133 

9 

Posts 

1,569 

50 

Mine  timbers 

Thousand  cubic  feet 

271 

2,974 

997 

Miscellaneous 

industrial  wood2 

Thousand  cubic  feet 

281 

256 

-9 

Miscellaneous 

farm  timbers 

Thousand  cubic  feet 

2,108 

3,027 

44 

Fuelwood 

Thousand  standard  cords 

4 

8 

100 

All  products 

Thousand  cubic  feet 

207,289 

238,231 

15 

1  Includes  a  small  amount  of  piling. 

2  Includes  products  such  as  house  logs,  converter  poles,  and  similar  items. 


Relatively  few  counties  provided  the  major 
portion  of  the  timber  products  output.  Of  the 
1,254  MMBF  of  saw  logs  removed  from  Mon- 
tana timberlands,  nearly  25  percent  came 
from  Lincoln  County;  Flathead  with  13  per- 
cent and  Sanders  and  Missoula  with  12  per- 
cent each  were  the  other  leading  counties. 
Veneer-log  output  from  timberlands  within 
the  State  (183  MMBF)  came  largely  from 
three  counties  —  Flathead  34  percent,  Mis- 
soula 30  percent,  and  Lincoln  19  percent.  The 
pulpwood  volume  of  43,645  cords  came  from 
two  counties:  Gallatin  County  produced  85 
percent  and  Lincoln  County  15  percent  (fig- 
ure 9). 

Although  products  harvested  from  Mon- 
tana timberlands  were  largely  used  by  indus- 
tries within  the  State,  there  were  some  signifi- 
cant exports.  The  round  pulpwood  was  ex- 
ported —  85  percent  to  the  Lake  States,  the 
remainder  to  Washington  State.  Other  exports 
consisted  of  about  42  MMBF  of  saw  logs  and 
veneer  logs  to  Idaho  and  Wyoming,  and  a 
small  number  of  commercial  poles  to  the 
Lake  States. 

Douglas-fir  led  in  product  volume 

Douglas-fir,  with  81  MMCF  harvested  for 
roundwood  products,  was  by  far  the  leading 
species  in  1966.  The  other  important  species 
contributing  to  total  roundwood  output  were 


western  larch  (46  million),  ponderosa  pine 
(36  million),  and  lodgepole  pine  (32  million). 
However,  as  shown  by  figure  10,  species  var- 
ied substantially  in  importance  by  individual 
products. 

The  output  of  most  major  species  went  up 
from  1962  along  with  the  general  increase  in 
roundwood  volume.  The  biggest  increase  (62 
percent)  was  for  lodgepole  pine.  Douglas-fir 
output  was  up  17  percent  and  ponderosa  pine 
was  up  23  percent.  Western  larch  declined 
about  7  percent  in  product  volume. 

National  Forests  supplied  nearly 
three-fifths  of  roundwood 

Montana's  National  Forests  were  the  source 
of  141  MMCF,  or  59  percent  of  the  round- 
wood  products  in  1966.  Forest  industry  lands 
provided  a  harvest  of  39  MMCF  or  17  percent. 
Other  private  owners  furnished  15  percent  of 
the  product  volume,  and  lands  classed  as  other 
public,  9  percent. 

Output  from  National  Forest  lands  in  1966 
increased  22  percent  over  1962,  and  output 
from  other  public  holdings  increased  by  109 
percent.  The  1966  volume  from  other  private 
lands  remained  about  the  same  as  1962,  while 
output  from  forest  industry  lands  declined  11 
percent. 
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Figure  9.  —  Loading pulpwood  near  Bozeman,  Montana,  for  shipment  to  mills  in  the  Lake  States. 
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Table  9.  —  Active  sawmills  and  average  annual  production  by  production  class 


Production  class 
(BF/yr.) 


10  million  and  more 


1  to  10  million 


Less  than  1  million 


Year 


Active 
sawmills 


Average  annual 
production 


Total 
lumber  production 


Number 

MMBF 

Percent 

1956 

26 

25.1 

67 

1962 

40 

23.4 

87 

1966 

37 

33.5 

90 

1956 

78 

3.4 

27 

1962 

40 

2.7 

11 

1966 

25 

3.3 

6 

1956 

229 

.3 

6 

1962 

129 

.2 

2 

1966 

86 

.6 

4 

1 1956  averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Inter- 
mountain  Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census'  lumber  pro- 
duction figures  among  mill  classes  on  the  basis  of  the  Intermountain  Station's  surveys  of  saw-log  receipts. 


Sawmills  were  fewer  but  average 
production  increased 

The  trend  over  recent  years  toward  fewer 
mills  but  greater  average  production  per  mill 
continued  in  1966.  Average  production  of  the 
148  mills  active  in  1966  was  9.3  MMBF.  In 
comparison,  average  production  of  the  209 
mills  in  1962  was  5  MMBF,  and  of  the  333 
mills  in  1956,  3  million.  Table  9  presents  this 
information  for  sawmills  in  selected  size-class 
groupings. 

As  indicated  in  table  9,  between  1962  and 


1966  the  number  of  mills  declined  in  all  size 
classes.  Most  of  the  decrease  in  number,  es- 
pecially in  the  small  size  class,  resulted  from 
mills  becoming  inactive  or  going  out  of  busi- 
ness. 

Log  receipts  at  Montana  mills  include  logs 
imported  from  other  States  as  well  as  those 
received  from  Montana  timberlands.  Imports 
of  logs  to  sawmills  and  plywood  plants  in 
Montana  in  1966  are  reported  as  109  MMBF 
from  Idaho,  and  67,000  from  Wyoming;  about 
97  percent  of  this  volume  was  in  saw  logs,  the 
remainder  veneer  logs. 


Table  10.  —  Volume  of  plant  byproducts  by  industrial  source  and  use  class,  1966 


Industrial 
source 

All 

byproducts 

Fiber1 

Industrial 
fuel 

Domestic 
fuel 

Other 
byproducts' 

Lumber  industry 

Veneer  and 
plywood  industry 

64.7 
8.8 

34.0 
8.2 

--Million  cubic 
26.4 

.2 

feet 

0.7 
.3 

3.6 
.1 

Total 

73.5 

42.2 

26.6 

1.0 

3.7 

Mainly  chips  and  sawdust  for  pulpwood. 
''Includes  livestock  bedding,  mulch,  and  small  dimension  and  specialty  items. 


16 


Plant  byproducts  were  up  sharply 
since  1962;  residues  down 

The  1966  volume  of  plant  byproducts 
amounted  to  73.5  MMCF.  The  industrial 
sources  of  these  materials  and  types  of  by- 
products are  shown  in  table  10. 

The  1966  volume  of  plant  byproducts  rep- 
resents three  times  the  volume  produced  in 
1962.  This  increased  utilization  partially  ex- 
plains the  reduction  in  unused  plant  residues 
from  63  MMCF  in  1962  to  38  million  in 
1966.  The  greatest  decrease  in  residue  volume 
was  in  the  lumber  industry  —  from  57  MMCF 
in  1962  to  37  million  in  1966,  or  35  percent 
less.  However,  the  plywood  industry  showed 
the  greatest  percentage  decrease  —  87  percent. 
Other  industries  did  not  change  significantly 
in  residue  volume. 

Of  the  1966  residue  volume  of  38  MMCF, 
about  two-thirds  was  fine  material  (sawdust 
and  shavings),  and  the  remainder  was  coarse 
material  (slabs,  edgings,  veneer  cores,  and 
trimmings).  Between  1962  and  1966  coarse 
residues  showed  a  reduction  of  about  one-half 
in  volume,  and  fine  residues  somewhat  less 
than  one-third. 


Nearly  all  roundwood  products  came 
from  growing  stock  inventory 

Of  the  total  volume  of  roundwood  prod- 
ucts harvested  in  Montana  in  1966,  98  per- 
cent, or  233  MMCF,  came  from  the  growing 
stock  inventory  on  commercial  forest  land. 
Cull  and  dead  trees  on  commercial  forest  land 
and  harvesting  of  trees  on  other  lands  pro- 
vided the  remaining  2  percent. 

Eighty-six  percent  of  the  total  removals 
from  growing  stock  went  into  roundwood 
products;  nearly  all  of  the  remainder  was  in 
the  form  of  logging  residues  (37  MMCF),  al- 
though a  very  small  volume  resulted  from 
timber-stand  improvement  operations,  land 
clearing,  and  changes  in  land  use. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  1,571  MMBF  with  more 
than  92  percent  (1,452  MMBF)  going  into 
products.  Logging  residues  accounted  for  117 
MMBF,  nearly  all  of  the  remaining  volume. 

Tables  40  through  44,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  Montana. 
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WESTERN  SOUTH  DAKOTA 


Output  of  roundwood  products  from  west- 
ern South  Dakota  timberlands  in  1966  amount- 
ed to  nearly  16  MMCF  or  about  2  percent  of 
the  total  from  lands  within  the  Mountain 
States.  Production  increased  41  percent  over 
1962  and  more  than  doubled  the  1952  out- 
put (figure  11).  In  comparison,  production 
for  the  Mountain  States  increased  25  percent 
over  the  1962-66  period  and  79  percent  be- 
tween 1952  and  1966. 

Saw  logs  were  still  predominant  but 
pulpwood  output  was  moving  up 

The  1966  saw-log  volume  of  6.9  MMCF 
(44  MMBF)  constituted  44  percent  of  the 
total  volume  of  roundwood  products.  Pulp- 


wood  was  second  in  volume  (4.7  MMCF)  and 
contributed  29  percent  of  the  roundwood 
output.  The  remaining  27  percent  consisted 
of  posts,  fuelwood,  poles,  mine  timbers,  and 
miscellaneous  farm  timbers. 

As  indicated  by  figure  11,  saw-log  output 
as  a  percentage  of  total  product  volume  has 
followed  a  generally  declining  trend  since 
1952.  Between  1954  and  1958  the  combined 
volume  of  other  products  began  increasing 
more  rapidly  than  saw-log  volume.  Pulpwood 
became  a  significant  product  between  1958 
and  1962  and  subsequently  made  further  gains. 
Total  output  of  all  products  in  1966  was  up  5 
MMCF,  or  41  percent  over  1962;  comparisons 
for  major  products  are  shown  in  table  11. 
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Table  11.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Product 

Unit  of  measure 

1962 

1966 

Percent 
change 

Saw  logs 

Thousand  board  feet 

38,958 

44,308 

14 

Pulpwood 

Thousand  standard  cords 

34 

54 

59 

Mine  timbers 

Thousand  cubic  feet 

0 

1 

100 

Posts,  fuelwood, 
miscellaneous 
farm  timbers1 

Thousand  cubic  feet 

1,682 

4,301 

156 

All  products 

Thousand  cubic  feet 

11,235 

15,859 

41 

Includes  volume  of  commercial  pules. 


Distribution  of  the  saw4og  output  among 
the  four  counties  or  portions  of  counties  from 
which  harvested  was  as  follows: 


County 


Percent 


Custer 

33.9 

Lawrence 

20.8 

Meade 

11.9 

Pennington 

33.4 

100.0 

About  97  percent  of  the  product  volume 
was  ponderosa  pine.  The  remainder  was  white 
spruce  and  practically  all  of  this  went  into 
pulpwood. 

Not  all  products  harvested  from  western 
South  Dakota  timberlands  were  processed  by 
industries  within  the  State.  About  10  MMBF, 
or  23  percent  of  the  saw4og  output,  went  to 
mills  in  Wyoming.  And  the  entire  pulpwood 
output,  both  roundwood  and  chips,  went  to 
mills  in  the  Lake  States. 

Public  lands  provided  nine- 
tenths  of  roundwood  volume 

In  1966  as  in  1962  public  lands  —  particu- 
larly National  Forests  —  provided  the  prepon- 
derance of  the  15.9  MMCF  of  product  vol- 
ume: 


Land  ownership  class 


National  Forest 
Other  public 
Forest  industry 
Other  private 


1962 

1966 

(Percent) 

83.9 

83.4 

.5 

6.6 

3.2 

6.6 

12.4 

3.4 

100.0 


100.0 


Most  of  the  1966  harvest  for  the  "other  pub- 
lic" class  came  from  State  lands  although  Bu- 
reau of  Land  Management  lands  provided  some 
volume. 

The  National  Forest  percentage  of  total 
product  volume  changed  very  little  between 
1962  and  1966,  but  there  has  been  a  substan- 
tial increase  over  the  last  30  years.  Data  for 
1935  (Ware  1936)  indicate  National  Forest 
lands  provided  a  little  less  than  60  percent  of 
the  harvest  volume  in  western  South  Dakota. 

Sawmill  numbers  decreased  since  1962 
but  average  production  increased 

Twenty-one  sawmills  were  active  in  west- 
ern South  Dakota  in  1966  and  had  an  average 
cut  of  2.7  MMBF  per  mill.  In  comparison,  28 
mills  were  active  in  1962  and  had  an  average 
cut  per  mill  of  1.7  MMBF.  As  a  further  com- 
parison, average  production  of  all  mills  in  the 
Mountain  States  in  1966  was  6.4  MMBF. 
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Table  12.  —  Active  sawmills  and  average  annual  production  by  production  class 


Production  class 

Active 

Average  annual 

Total 

(BF/yr.) 

Year 

sawmills 

production 

lumber  production 

Number 

MMBF 

Percent 

10  million  and  more 

1962 

(2) 

(2) 

(2) 

1966 

2 

18.8 

67 

1  to  10  million 

1962 

7 

6.0 

87 

1966 

5 

2.7 

24 

Less  than  1  million 

1962 

21 

.3 

13 

1966 

14 

.4 

9 

Averages  derived  by  prorating  the  Bureau  of  Census'  lumber  production  figures  among  mill  classes  on 
the  basis  of  the  Intermountain  Station  s  survey  of  saw-log  receipts. 

2  To  avoid  the  possibility  of  disclosing  individual  operations  in  1962,  data  for  the  few  mills  in  this  class  were 
included  in  the  1  to  10  million  class. 


Table  12  provides  a  comparison  between 
1962  and  1966  of  South  Dakota  mills  by  size- 
class  groups. 

It  is  apparent  from  the  above  that  the  total 
reduction  of  7  mills  by  1966  occurred  in  the 
small  size  class.  This  reduction,  together  with 
substantially  increased  production  of  mills  in 
the  large  and  medium  classes  accounted  for 
the  increased  average  output  per  mill. 

Sawmill  log  receipts  include  logs  imported 
from  outside  the  State  as  well  as  those  re- 
ceived from  western  South  Dakota  timber- 
lands.  In  1966,  imports  of  saw  logs  were  re- 
ported as  10  MMBF  from  Wyoming.  These 
imports  just  about  balance  the  volume  of  saw- 
log  exports  mentioned  earlier. 

Volume  of  plant  byproducts  increased 
sharply  since  1962;  residues  decreased  slightly 

The  1966  volume  of  plant  byproducts 
amounted  to  1.5  MMCF  —  practically  all  of  it 
from  the  lumber  industry.  Distribution  of  this 
volume  by  type  of  byproduct  was  as  follows: 


Byproduct 

MCF 

Pulp  chips 

811 

Industrial  fuel 

558 

Domestic  fuel 

48 

Other1 

116 

Total 

1,533 

1  Includes  such  byproducts  as  livestock  bedding, 
mulch,  and  small  dimension  and  specialty  items. 


The  1966  volume  of  plant  byproducts  repre- 
sents more  than  two  and  one-half  times  the 
volume  produced  in  1962. 

The  volume  of  unused  plant  residues  in 
1966  amounted  to  2.2  MMCF  -  down  slight- 
ly from  the  2.7  million  in  1962.  Two-thirds  of 
the  1966  residues  were  fine  material  (sawdust 
and  shavings);  the  remainder  were  slabs,  edg- 
ings, trimmings,  and  similar  coarse  material. 

Nearly  all  roundwood  volume  came 
from  growing  stock  inventory 

Of  the  total  volume  of  roundwood  prod- 
ucts harvested  in  western  South  Dakota  in 
1966,  94  percent,  or  14.9  MMCF,  came  from 
the  growing  stock  inventory  on  commercial 
forest  land.  Cull  and  dead  trees  on  commer- 
cial forest  land  and  timber  harvested  on  other 
lands  provided  the  remaining  6  percent. 
Ninety-five  percent  of  the  total  removals  from 
growing  stock  went  into  roundwood  prod- 
ucts; the  bulk  of  the  remainder  was  in  the 
form  of  logging  residues,  although  there  was 
some  volume  resulting  from  timber-stand  im- 
provement operations,  land  clearing,  and 
changes  in  land  use. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  95  MMBF  with  97  per- 
cent going  into  products.  Logging  residues  ac- 
counted for  nearly  all  of  the  remaining  vol- 
ume. 

Tables  45  through  47,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  western  South  Dakota. 
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WYOMING 


Output  of  roundwood  products  from  Wyo- 
ming timberlands  in  1966  amounted  to  33.5 
MMCF  or  4  percent  of  the  total  output  from 
lands  within  the  Mountain  States.  Production 
showed  an  increase  of  61  percent  over  1962 
and  was  more  than  two  and  one-half  times  the 
volume  in  1952  (figure  12).  In  comparison, 
production  for  the  Mountain  States  increased 
25  percent  over  the  1962-66  period  and  79 
percent  between  1952  and  1966. 

Saw  logs  were  about  four- 
fifths  of  roundwood  output 

The  1966  saw-log  volume  of  27.1  MMCF 
(173.5  MMBF)  constituted  81  percent  of  the 


total  volume  of  roundwood  products.  Com- 
mercial poles  were  second  in  volume  (3.6 
MMCF)  and  constituted  11  percent  of  the 
roundwood  output.  The  remaining  8  percent 
consisted  of  farm  and  mine  timbers,  posts, 
pulpwood,  fuelwood,  and  miscellaneous  in- 
dustrial wood. 

Sawmilling  continues  as  the  dominant  tim- 
ber industry.  Since  1952.  saw  logs  consistent- 
ly have  accounted  for  more  than  four-fifths  of 
the  annual  output  and  in  1962  reached  a  high 
of  94  percent.  However,  as  shown  in  table  13, 
several  of  the  other  products  made  sharp  in- 
creases within  the  last  4  years. 
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Table  13.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

116,523 

173,491 

49 

Pulpwood 

Thousand  standard  cords 

4 

2 

-50 

Posts 

Thousand  pieces 

79 

292 

270 

Mine  timbers 

Thousand  cubic  feet 

54 

478 

785 

Miscellaneous 

industrial  wood1 

Thousand  cubic  feet 

448 

5,412 

1,108 

Fuelwood 

Thousand  standard  cords 

1 

2 

100 

All  products 

Thousand  cubic  feet 

20,771 

33,523 

61 

1  Includes  products  such  as  house  logs,  commercial  poles,  piling,  miscellaneous  farm  timbers,  and  similar 
items. 


The  leading  counties  and  the  percentage 
they  contributed  to  sawmill  log  receipts  from 
Wyoming  timberlands  were  as  follows: 


County 


Percen t 


Carbon 

17.2 

Fremont 

15.7 

Lincoln 

13.7 

Crook 

13.5 

Teton 

12.9 

All  other  counties 

27.0 

100.0 

Approximately  85  percent  of  the  round- 
wood  products  harvested  from  Wyoming  tim- 
berlands were  processed  by  industries  within 
the  State.  About  18  MMBF  of  saw  logs  were 
exported  —  mainly  to  western  South  Dakota 
and  Colorado,  although  some  exports  went  to 
Idaho  and  Montana.  The  small  volume  of 
round  pulpwood  went  to  mills  in  the  Lake 
States,  as  did  the  entire  volume  of  pulp  chips 
(2.9MMCF). 

Output  was  predominantly  lodgepole  pine 
and  came  from  National  Forest  lands 

Lodgepole  pine  with  a  harvest  volume  of 
20  MMCF,  or  59  percent  of  the  State  total, 
continued  its  traditional  leadership  among 
species.  The  other  principal  species  contribut- 
ing to  total  roundwood  output  were  pondero- 
sa  pine  (21  percent),  spruce  (15  percent),  and 


Douglas-fir  (3  percent).  However,  as  shown  in 
figure  13,  species  varied  considerably  in  im- 
portance for  individual  products. 

Consumption  of  all  major  species  went  up 
from  1962  along  with  the  general  increase  in 
roundwood  volume.  The  largest  increase  (87 
percent)  was  for  ponderosa  pine.  Spruce  was 
up  63  percent  and  lodgepole  pine  58  percent. 

National  Forests  provided  93  percent  of 
the  roundwood  harvest.  This  is  slightly  higher 
than  the  1962  percentage;  the  percent  from 
other  ownership  classes  dropped  correspond- 
ingly. 

Sawmill  numbers  declined 
but  average  production  increased 

The  trend  over  recent  years  toward  fewer 
mills  but  greater  average  production  per  mill 
continued  in  1966.  Average  production  of  the 
65  mills  active  in  1966  was  1.9  MMBF.  In 
comparison,  average  production  of  the  76 
mills  in  1962  was  1.4  million  feet,  and  of  the 
107  mills  in  1957,  1.0  million.  As  a  further 
comparison,  average  production  of  all  mills  in 
the  Mountain  States  in  1966  was  6.4  MMBF. 
Table  14  permits  comparisons  for  1957,  1962, 
and  1966  of  Wyoming  mills  by  selected  size- 
class  groupings. 

Log  receipts  at  Wyoming  mills  include  logs 
imported  from  other  States  as  well  as  those 
received  from  Wyoming  timberlands.  In  1966, 
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ROUNDWOOD  PRODUCTS  VOLUME  BY  SPECIES 
WYOMING,  1966 


SAW  LOGS 

PULPWOOD 

POLES 

MINE  TIMBERS 

MISC.  INDUSTRIAL 
WOOD 

OTHER  PRODUCTS 
ALL  ROUNDWOOD 


LODGEPOLEPINE 


PONDEROSAPINE 


ENGELMAIMN  SPRUCE 


DOUGLAS-FIR 


OTHER  SPECIES 


Figure  13 


Table  14.  —Active  sawmills  and  average  annual  production  by  production  class 


Production  class 
(BF/yr.) 


Active 

Average  annual 

Total 

Year 

sawmills 

production 

lumber  production 

Number 

MMBF 

Percent 

1957  \ 
1962  f 

C) 

C) 

(2) 

1966 

4 

14.7 

47 

1957 

22 

4.0 

80 

1962 

19 

4.7 

88 

1966 

19 

3.2 

48 

1957 

85 

.3 

20 

1962 

57 

.2 

12 

1966 

42 

.1 

5 

10  million  and  more 


1  to  10  million 


Less  than  1  million 


1957 averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Intermountain 
Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census'  lumber  production  figures 
among  mill  classes  on  the  basis  of  the  Intermountain  Station's  surveys  of  saw-log  receipts. 

To  avoid  the  possibility  of  disclosing  individual  operations  in  1957  and  1962,  data  for  the  few  mills  in  this 
class  were  included  in  the  1  to  10  million  class. 
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imports  of  logs  to  sawmills  in  the  State  amount- 
ed to  16.2  MMBF.  Of  this  volume,  10.2  mil- 
lion came  from  western  South  Dakota,  the  re- 
mainder from  Idaho,  Utah,  and  Montana.  The 
volume  of  saw-log  imports  was  somewhat  less 
than  the  18  MMBF  indicated  earlier  as  ex- 
ported. 

Both  plant  byproduct  and  residue 
volumes  increased  since  1962 

The  1966  volume  of  plant  byproducts 
amounted  to  3.3  MMCF  —  practically  all  of  it 
from  the  lumber  industry.  Distribution  of  this 
volume  by  type  of  byproduct  was  as  follows: 


Byproducts 

MCF 

Pulp  chips 

2,928 

Industrial  fuel 

165 

Domestic  fuel 

137 

Other1 

83 

Total 

3,313 

1  Includes  such   byproducts  as  livestock  bedding, 
mulch,  and  small  dimension  and  specialty  items. 

The  1966  volume  of  plant  byproducts  rep-, 
resents  a  little  more  than  three  times  the  vol- 
ume produced  in  1962.  Despite  this  increased 
production  of  byproducts,  the  volume  of  resi- 
dues increased  from  8.6  MMCF  in  1962  to 
11.9  million  in  1966  —  about  a  39  percent  in- 
crease. This  contrasts  with  a  19  percent  reduc- 


tion for  the  Mountain  States  area.  Ninety  per- 
cent of  the  residues  came  from  the  lumber 
industry  and  about  one-half  the  volume  was 
fine  material  (sawdust  and  shavings),  and  one- 
half  slabs,  edgings,  trimmings,  and  similar 
coarse  material. 

Product  volume  was  largely  from 
growing  stock  inventory 

Of  the  total  volume  of  roundwood  prod- 
ucts harvested  in  Wyoming  in  1966,  97  per- 
cent, or  32.6  MMCF,  came  from  the  growing 
stock  inventory  on  commercial  forest  land. 
Cull  and  dead  trees  on  commercial  forest  land 
and  timber  harvested  from  other  lands  ac- 
counted for  the  remaining  3  percent. 

Ninety-one  percent  of  the  total  removals 
from  growing  stock  went  into  roundwood 
products.  Nearly  all  of  the  remainder  was  in 
the  form  of  logging  residues  (2.7  MMCF),  al- 
though a  small  volume  resulted  from  timber- 
stand  improvement  operations,  land  clearing, 
and  changes  in  land  use. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  207  MMBF  with  95  per- 
cent (196  MMBF)  going  into  products.  Log- 
ging residues  accounted  for  7  MMBF  and 
other  removals  4  million. 

Tables  48  through  50,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  Wyoming. 
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ARIZONA 


Timber  products  volume  in  1966  amount- 
ed to  nearly  90  MMCF,  or  11  percent  of  the 
Mountain  States  total  output  —  sufficient  to 
make  Arizona  the  third  ranking  State.  Produc- 
tion was  37  percent  above  that  of  1962  and 
was  nearly  twice  (or  1.8  times)  that  of  1952 
(figure  14).  For  both  comparisons  (1966  with 
1962  and  with  1952),  Arizona's  increase  in 
output  was  well  above  the  average  increase  for 
the  Mountain  States. 

Saw  logs  were  still  the  predominant  product, 
but  relative  importance  is  declining 

Saw-log  output  in  1966  (62  MMCF  or  400 
MMBF)  was  69  percent  of  the  volume  of  all 


roundwood  products.  This  proportion  is  prac- 
tically the  same  as  it  was  in  1952  (68  per- 
cent). Saw-log  output  in  Arizona,  as  a  per- 
centage of  all  roundwood  products  volume, 
apparently  reached  a  peak  in  or  about  1958 
(86  percent)  and  has  since  been  declining,  al- 
though volumewise  there  has  been  an  increase 
averaging  6.3  percent  annually  since  1952. 
However,  since  saw  logs  are  still  the  predomi- 
nant product,  the  output  trends  for  saw  logs 
and  all  products  are,  in  general,  similar. 

Comparisons  for  all  classes  of  roundwood 
products  between  1962  and  1966  show  some 
rather  large  percentage  changes  for  products 
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Table  15.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Product 

Unit  of  measure 

1962 

1966 

Percent 
change 

Saw  logs 

Thousand  board  feet 

341,757 

400,236 

17 

Pulpwood 

Thousand  standard  cords 

88 

77 

-12 

Commercial  poles 
Posts 

Thousand  pieces 
Thousand  pieces 

9 
173 

18 
398 

100 
130 

Mine  timbers 

Thousand  cubic  feet 

556 

22 

-96 

Miscellaneous 
industrial  wood1 

Thousand  cubic  feet 

389 

86 

-78 

Miscellaneous 
farm  timbers 

Thousand  cubic  feet 

97 

556 

473 

Fuelwood 

Thousand  standard  cords 

97 

226 

133 

All  products 

Thousand  cubic  feet 

65,529 

89,873 

37 

All  products 
(except  fuelwood) 

Thousand  cubic  feet 

57,187 

70,437 

23 

All  products 
(except  saw  logs 
and  fuelwood) 

Thousand  cubic  feet 

7,632 

8,000 

5 

Includes  products  such  as  house  logs,  converter  poles,  excelsior  bolts,  and  similar  items. 


other  than  saw  logs  and  round  pulpwood,  as 
shown  in  table  15. 

However,  while  the  net  change  for  all 
roundwood  products  was  a  gain  of  37  per- 
cent, the  change  for  industrial  wood  (all  prod- 
ucts except  fuelwood)  was  23  percent.  This 
difference  reflects  the  influence  of  the  large 
increase  in  fuelwood  cutting  from  1962  to 
1966. 

Arizona  had  no  reported  log  imports  from 
other  States  in  1966,  but  about  4.6  MMBF  of 
logs  cut  in  Arizona  were  exported  to  New 
Mexico  sawmills. 

Nine  of  Arizona's  14  counties  produced 
saw  logs  in  1966,  but  of  these,  three  counties 
were  predominant.  Coconino  County  was  the 
source  of  41  percent  of  all  saw  logs  and 
Apache  County  provided  35  percent.  These 
two  counties,  along  with  Navajo  County,  ac- 
counted for  89  percent  of  all  saw  logs  pro- 
duced in  the  State. 


Nearly  70  percent  of  output 
came  from  ponderosa  pine 

Although  ponderosa  pine  is  still  by  far  the 
dominant  species,  its  relative  importance  has 
changed  during  the  period  from  1962  to 
1966.  In  1962,  this  species  constituted  81 
percent  (53,278  MCF)  of  Arizona's  output, 
but  in  1966  it  furnished  69  percent  (62,372 
MCF)  of  all  roundwood  products.  A  note- 
worthy change  occurred  in  the  utilization  of 
such  species  as  pinyon  pine,  juniper,  and  as- 
pen (figure  15);  these  species  comprised  18 
percent  of  the  output  in  1966  as  compared  to 
8  percent  in  1962.  All  other  species  (Douglas- 
fir,  Engelmann  spruce,  and  the  true  firs)  pro- 
vided essentially  the  same  percentages  in  1966 
as  in  1962. 

Three-fourths  of  output 
came  from  National  Forests 

By  providing  75  percent  (67  MMCF)  of 
Arizona's  roundwood  products,  the  National 
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Figure  15 


Aspen  harvesting  operation  on  the  Coconino  National  Forest,  Arizona.  Eight-foot  bolts  are 
being  cut  here  for  production  of  excelsior.  This  operation  illustrates  use  of  a  less  significant 
timber  species,  as  well  as  harvesting  for  one  of  the  relatively  minor  products.  In  1966  the  principal 
aspen  harvests  were  in  Colorado  (saw  logs,  excelsior,  and  match  stock) ,  Neiv  Mexico  (saw  logs), 
Utah  (saw  logs  and  excelsior),  Arizona  (saw  logs  and  excelsior).  The  output  of  minor  products 
(all  roundwood  except  saw  logs,  veneer  logs,  and  pulpivood)  accounted  for  about  8  percent  of 
the  1966  output  of  roundwood  in  the  Rocky  Mountain  States. 


Forests  were  easily  the  leading  land  ownership 
source  in  1966.  The  second  most  important 
source  was  other  public  lands,  a  classification 
which  includes  not  only  lands  under  Federal 
management  but  also  State,  county,  and  mu- 
nicipal lands.  These  lands  provided  24  percent 
(21  MMCF)  of  the  1966  output.  Both  the  Na- 
tional Forests  and  the  other  public  lands6  in- 
creased their  percentage  of  the  total  output  in 
1966  over  their  contributions  in  1962,  which 
were  69  percent  and  22  percent  respectively. 
Forest  industry  lands  and  other  private  lands 


'Principally  Apache  Indian  Reservation  lands. 


had   reduced   outputs  in   1966  as  compared 
with  their  outputs  for  1962. 

Fewer  sawmills  produced 
more  lumber  per  mill 

Arizona  provided  no  exception  to  the  gen- 
eral trend  of  declining  sawmill  numbers  and 
increased  average  production  per  active  mill. 
The  23  sawmills  active  in  1966  had  an  average 
lumber  production  of  19  MMBF,  a  considera- 
ble increase  over  the  12  MMBF  per  mill  for 
the  28  mills  active  in  1962,  and  over  the  9 
MMBF  per  mill  of  the  38  mills  operating  in 
1960.  Considering  the  short  period  of  time, 
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Table  16.  —Active  sawmills  and  average  annual  production  by  production  class 


Production  class 
(BF/yr.) 


Year 

Active 
sawmills 

Average  annual 
production 

Total 
lumber  production 

Number 

MMBF 

Percent 

1960  ) 
1962  / 

(2) 

C) 

(2) 

1966 

10 

39.3 

89 

1960 

27 

12.1 

99 

1962 

20 

16.2 

99 

1966 

8 

5.8 

11 

1960 

11 

.3 

1 

1962 

8 

.2 

1 

1966 

5 

.3 

(3) 

10  million  and  more 


1  to  10  million 


Less  than  1  million 


1 1960 averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Intermountain 
Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census'  lumber  production  figures 
among  mill  classes  on  the  basis  of  the  Intermountain  Station 's  surveys  of  saw-log  receipts. 

2 To  avoid  the  possibility  of  disclosing  individual  operations  in  1960  and  1962,  data  for  the  few  mills  in  this 


class  were  included  in  the  1  to  10  million  class. 
3 Less  than  0.05 percent. 


these  have  been  exceptionally  rapid  changes. 
Arizona's  1966  output  per  mill  was  the  high- 
est of  any  of  the  Mountain  States  and  was 
about  three  times  the  Mountain  States  average 
of  6.4  MMBF. 

A  more  detailed  picture  of  the  changes  in 
sawmill  numbers,  size  classes,  and  average 
lumber  production  over  the  6-year  period  is 
given  in  table  16.  Arizona  had  two  pulpmills 
operating  in  1966,  one  producing  both  kraft 
pulp  and  groundwood,  the  other  producing 
only  groundwood. 

Plant  byproducts  volume  and  plant 
residues  increased  since  1962 

The  output  of  plant  byproducts  in  1966 
(19  MMCF)  was  nearly  18  times  that  of  1962 
(1.1  MMCF).  Although  industry  growth  has 
resulted  in  some  increase  in  plant  residues 
(13.2  MMCF  in  1966  as  compared  to  10.4 
MMCF  in  1962),  the  fact  that  the  rise  was 
small  compared  to  the  increase  in  plant  by- 
products is  evidence  of  substantial  gains  in 
roundwood  utilization  in  manufacturing 
plants,  and  in  the  utilization  of  material  that 
formerly  would  have  become  plant  residues. 


Nearly  four-fifths  of  roundwood 
products  came  from  growing  stock 

Of  the  90  MMCF  of  roundwood  products 
output  in  1966,  71  MMCF  (79  percent)  were 
from  growing  stock  on  commercial  forest 
land.  Cull  and  dead  trees  on  commercial  for- 
est land,  and  harvesting  of  trees  on  other 
lands  provided  the  remaining  21  percent. 

Roundwood  products  comprised  88  per- 
cent of  all  removals  from  growing  stock.  Ad- 
ditional removals  from  growing  stock  were  in 
the  form  of  logging  residues  (9  percent,  or  7.5 
MMCF)  and  other  removals  through  timber- 
stand  improvement  operations,  land  clearing, 
or  changes  in  land  use,  which  amounted  to  an 
estimated  2.7  MMCF,  or  3  percent  of  all  re- 
movals from  growing  stock. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  484  MMBF  with  more 
than  91  percent  (443  MMBF)  going  into  prod- 
ucts. Logging  residues  accounted  for  24 
MMBF,  and  other  removals  for  17  million. 

Tables  51  through  53,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  Arizona. 
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COLORADO 


Colorado's  output  of  nearly  51  MMCF  of 
roundwood  products  in  1966  ranked  it  fifth 
in  the  Mountain  States  and  the  volume  amount- 
ed to  6  percent  of  the  Mountain  States  total 
output.  Production  was  40  percent  above  that 
of  1962  and  was  more  than  one  and  one- 
half  times  that  of  1952  (figure  16).  Colorado's 
percentage  increase  in  output  since  1962  was 
the  third  largest  in  the  Mountain  States. 

Saw  logs  accounted  for  more  than 
three-fourths  of  roundwood  output 

The  volume  of  saw-log  output  in  1966  was 
39  MMCF  (252  MMBF)  and  represented  77 
percent  of  the  total  volume  of  roundwood 
products.    Saw-log  output  increased  25  per- 


cent as  compared  to  1962.  Veneer  logs7  were 
second  in  volume  with  5  MMCF  (33  MMBF) 
and  contributed  10  percent  of  the  roundwood 
output.  Round  mine  timbers  accounted  for 
2.6  MMCF  and  contributed  5  percent  of  the 
output,  the  remaining  8  percent  consisting  of 
volume  in  poles,  posts,  fuelwood,  pulpwood, 
and  other  roundwood  for  a  variety  of  uses. 

Saw-log  production  continued  to  parallel 
total  roundwood  output  with  respect  to  per- 
cent of  increase  since  1952.  The  total  output 
of  other  products  made  a  sharp  relative  in- 
crease between  1962  and  1966.  Comparisons 


7  Veneer  logs  used  in  Colorado  are  of  average  saw- 
log  quality. 
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Table  17.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

184,645 

252,145 

37 

Veneer  logs 

Thousand  board  feet 

- 

32,930 

-- 

Pulpwood 

Thousand  standard  cords 

3 

2 

-33 

Commercial  poles 

Thousand  pieces 

53 

45 

-15 

Posts 

Thousand  pieces 

368 

626 

70 

Mine  timbers 

Thousand  cubic  feet 

1,411 

2,574 

82 

Miscellaneous 

industrial  wood1 

Thousand  cubic  feet 

1,316 

593 

-55 

Miscellaneous 

farm  timbers 

Thousand  cubic  feet 

373 

921 

147 

Fuelwood 

Thousand  standard  cords 

10 

9 

-10 

All  products 

Thousand  cubic  feet 

36,433 

50,879 

40 

1  Includes  products  such  as  house  logs,  excelsior  bolts,  match  stock,  and  similar  items. 


for  these  other  products,  as  well  as  for  saw 
logs,  are  shown  in  table  17. 

More  than  one-half  the  counties  in  Colo- 
rado contributed  volume  to  roundwood  prod- 
ucts output  for  1966.  Of  the  252  MMBF  of 
saw  logs  harvested  from  Colorado  timber- 
lands,  just  under  12  percent  came  from  Miner- 
al County  and  10  percent  from  Hinsdale 
County.  Veneer-log  output  from  within  the 
State  (33  MMBF)  came  from  Dolores  and 
Montezuma  Counties  with  65  and  35  percent 
respectively. 

Nearly  all  products  harvested  from  Colo- 
rado timberlands  were  used  by  industries 
within  the  State.  The  round  pulpwood  was 
exported  to  the  Lake  States  and  a  portion  of 
the  commercial  poles  was  shipped  to  Wyo- 
ming. 

Spruce  led  all  species 
in  product  volume 

Spruce  (mainly  Engelmann  spruce)  led  all 
species  in  total  roundwood  production  as  well 
as  in  both  saw-log  and  veneer-log  output. 
Spruce,  ponderosa  pine,  and  lodgepole  pine 
accounted  for  nearly  nine-tenths  of  all  round- 
wood  output  in  1966  (figure  17).  The  relative 
importance  of  these  species  is  shown  as  fol- 
lows: 


All 

Species 

roundwood           Saw  logs 
(Percent) 

Spruce 

52                       60 

Ponderosa 

pine 

18                        14 

Lodgepole 

pine 

17                        14 

Other  species 

13                       12 

Total 


100 


100 


Species  other  than  those  shown  which  are  of 
some  importance,  especially  for  saw  logs,  are 
the  true  firs  and  Douglas-fir  in  that  order. 

The  general  increase  in  roundwood  volume 
from  1962  to  1966  consisted  mainly  of  sub- 
stantial gains  in  output  of  ponderosa  pine 
(123  percent)  and  spruce  (68  percent).  The 
output  of  lodgepole  pine  was  down  28  per- 
cent and  Douglas-fir,  16  percent. 

National  Forests  supplied  nine- 
tenths  of  roundwood  volume 

The  National  Forests  of  Colorado  were  the 
source  of  46  MMCF,  or  91  percent,  of  the 
roundwood  products  in  1966.  Other  public 
lands  supplied  2.4  MMCF,  or  about  5  percent, 
and  private  lands,  2  MMCF,  or  4  percent. 
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Output  from  National  Forest  lands  in  1966 
increased  56  percent  over  1962.  Output  from 
all  other  classes  of  ownership  decreased  some- 
what from  1962. 


Fewer  sawmills  produced  more  lumber 

Colorado  had  116  active  sawmills  in  1966 
as  compared  to  170  in  1962.  Average  lumber 
production  per  mill  has  nearly  doubled  since 
1962  and  is  up  to  2.2  MMBF,  but  is  below  the 
Mountain  States  average  of  6.4  MMBF.  Table 
18  presents  production  and  number  of  saw- 
mills for  selected  years.  Almost  the  entire  de- 
crease in  the  total  number  of  active  mills  oc- 
curred in  the  small  size  class,  with  most  of 
these  mills  going  out  of  business. 

Lumber  production  shown  in  table  18  re- 
sulted from  processing  of  logs  imported  from 
other  States  as  well  as  those  from  Colorado 
timberlands.   Saw-log  imports  into  Colorado 


amounted  to  22  MMBF,  with  64  percent  com- 
ing from  New  Mexico  and  36  percent  from 
Wyoming.  In  addition  to  saw  logs,  a  small 
number  of  posts  were  imported  from  Wyo- 
ming. 

Plant  byproducts  volume 
increased  since  1962 

The  volume  of  byproducts  in  1966  was  2.5 
MMCF.  Industrial  sources  of  these  materials 
and  types  of  byproducts  are  shown  in  table  19. 

The  volume  of  byproducts  in  1966  reflects 
an  80  percent  increase  over  the  1962  volume. 
Although  plant  residues  increased  25  percent 
since  1962,  to  19.9  MMCF  in  1966,  there  is 
evidence  of  better  utilization  in  that  wood 
chips  (shipped  mainly  to  Lake  States  plants) 
were  being  produced  and  increased  quantities 
of  residues  were  being  used  for  fuel.  The  1966 
residues  volume  was  about  equally  divided  be- 
tween coarse  and  fine  material. 
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Table  18.  —Active  sawmills  and  average  annual  production  by  production  class 


Production  class 
(BF/yr.) 


Year 


Active 
sawmills 


Average  annual 
production1 


Total 
lumber  production 


10  million  and  more 

1957  ( 

1962  j 

1966 

1  to  10  million 

1957 

1962 

1966 

Less  than  1  million 

1957 

1962 

1966 

T  umber 

MMBF 

(2) 

C) 

7 

16.9 

47 

2.9 

45 

3.9 

35 

3.2 

227 

.2 

125 

.3 

74 

.3 

Percent 

C) 

47 
72 
84 
44 
28 
16 
9 


1 1957 averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Intermountain 
Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census1  lumber  production  figures 
among  mill  classes  on  the  basis  of  the  Intermountain  Station 's  surveys  of  saw-log  receipts. 

2To  avoid  the  possibility  of  disclosing  individual  operations  in  1957  and  1962,  data  for  the  few  mills  in  this 
class  were  included  in  the  1  to  10  million  class. 


Table  19.  —  Volume  of  plant  byproducts  by  industrial  source  and  use  class,  1966 


Industrial 
source 

All 
byprodu 

cts 

Fiber1 

Industrial 
fuel 

Domestic 
fuel 

Other 
byproducts2 

—Million  cubic 
0.6 
0 

feet- 

Lumber  industry 
Plywood  industry 

2.1 

.4 

0.2 
0 

0.2 
0 

1.1 

.4 

Total 

2.5 

0.2 

0.6 

0.2 

1.5 

1  Mainly  chips  and  sawdust  for  pulpwood. 

2 Includes  livestock  bedding,  mulch,  and  small  dimension  and  specialty  items. 


Nearly  ail  roundwood  products 
came  from  growing  stock 

Over  97  percent  (49  MMCF)  of  Colorado's 
harvest  of  roundwood  products  came  from 
the  growing  stock  inventory  on  commercial 
forest  land.  Cull  and  dead  trees  on  commer- 
cial forest  land  and  harvesting  of  trees  on 
other  lands  provided  the  remaining  volume  of 
products.  More  than  87  percent  (49  MMCF) 
of  the  total  removals  from  growing  stock 
went  into  roundwood  products.  Additional 
removals  from  growing  stock  were  in  the  form 
of  logging  residues  (8  percent,  or  4  MMCF) 
and  other  removals  through  timber-stand  im- 


provement operations,  land  clearing,  or 
changes  in  land  use,  estimated  to  be  about  3 
MMCF,  or  5  percent  of  all  removals  from 
growing  stock. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  339  MMBF  with  more 
than  91  percent  (310  MMBF)  going  into  prod- 
ucts. Logging  residues  accounted  for  4  per- 
cent (12  MMBF),  and  other  removals  for 
about  5  percent  (17  MMBF). 

Tables  54  through  57,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  Colorado. 
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NEVADA 


Product  volume  from  Nevada  timberlands  in 
1966  was  smallest  on  record  for  any  year 

Output  of  roundwood  products  from  Ne- 
vada timberlands  in  1966  amounted  to  223 
MCF  which  was  by  far  the  smallest  produc- 
tion of  any  of  the  Mountain  States.  The  1966 
product  volume  for  the  State  was  the  smallest 
of  any  of  the  years  for  which  estimates  are 
available  over  the  period  1952  to  1966.  Al- 
though Nevada's  year-to-year  timber  produc- 
tion characteristically  has  been  erratic,  there 
is  evidence  that  output  followed  a  general  up- 
ward trend  from  1952  to  1958  and  subse- 
quently declined  to  less  than  the  volume  in 
1952  (figure  18). 


Sawmills  depended  on  logs  from  California 

Nevada's  timber  industry  is  unique  in  sev- 
eral respects.  Although  the  State  has  a  large 
area  of  noncommercial  forest  that  provides 
small-dimension  material  such  as  posts  and 
fuelwood,  it  has  relatively  little  commercial 
timberland.  Heavy  dependence  has  been  placed 
on  California  as  a  source  of  saw  logs.  The 
unsubstantial  timber  supply  situation,  to- 
gether with  a  small  population  and  relatively 
limited  local  demand  for  wood  products,  has 
resulted  in  a  small  industry  consisting  mainly 
of  the  two  sawmills  not  far  from  the  Califor- 
nia line.  In  1966  these  mills  received  their  en- 
tire volume  of  saw  logs  (44.4  MMBF)  from 
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California.  Although  a  small  volume  of  saw 
logs  was  harvested  in  Nevada  (11  MBF  of  pon- 
derosa  pine  from  White  Pine  County)  it  was 
shipped  to  industry  in  Utah.  As  shown  by  fig- 
ure 18  saw  logs  accounted  for  less  than  one- 
half  the  volume  of  products  harvested  from 
Nevada  timberlands  in  1962  and  succeeding 
years.  In  1966  the  volume  reported  for  prod- 
ucts other  than  saw  logs  consisted  of  2,000 
cords  of  fuelwood  and  16,000  posts. 

The  source  of  the  1966  output  of  round- 
wood  from  Nevada  timberlands  by  land  own- 
ership was  as  follows: 

Land  ownership  class  MCF 


National  Forest 
Other  public 
Private 

Total 


43 

77 

103 

223 


Lumber  production  shows  little  recent 
change;  byproduct  volume  up  sharply 

Lumber  production  for  Nevada  in  1966  is 
reported  by  U.  S.  Bureau  of  the  Census  (1968) 
as  37  MMBF.  As  shown  by  the  following  tabu- 
lation of  census  estimates,  this  volume  lies 
within  the  range  of  output  for  the  preceding 
6  years: 


Year 


Lumber  production 


(MMBF) 

1960 

34 

1961 

31 

1962 

37 

1963 

33 

1964 

36 

1965 

39 

1966 

37 

Although  the  two  mills  that  produced  the 
37  MMBF  in  1966  differed  in  size,  an  average 
of  the  two  (18.5  MMBF)  is  useful  for  com- 
parison with  similarly  derived  averages  for 
other  Rocky  Mountain  States.  The  only  State 
with  a  higher  average  was  Arizona  (19.2 
MMBF).  The  average  for  all  mills  in  the  Rocky 
Mountain  States  was  6.4  million. 

The  volume  of  plant  byproducts  amounted 
to  1.8  MMCF  in  1966-23  times  the  esti- 
mated output  for  1962  —  and  came  entirely 
from  sawmills.  Fifty-six  percent  of  the  1966 
volume  went  into  industrial  fuel,  the  remain- 
der into  pulp  chips.  Despite  the  big  increase  in 
plant  byproducts,  unused  residues  went  up 
from  0.25  MMCF  in  1962  to  1.83  million  in 
1966.  The  latter  volume  came  entirely  from 
sawmills  and  about  26  percent  consisted  of 
coarse  residues  (slabs,  edgings,  and  trimmings) 
and  74  percent  fine  material  (sawdust  and 
shavings). 

Only  one-third  of  roundwood 
output  came  from  growing  stock 

Of  the  223  MCF  of  roundwood  products 
harvested  in  Nevada  in  1966,  only  76  MCF  or 
about  one-third  of  the  total  came  from  the 
growing  stock  inventory  on  commercial  forest 
land.  The  other  two-thirds  came  largely  from 
harvesting  on  other  lands,  although  there  may 
have  been  some  material  from  cull  and  dead 
trees  harvested  within  the  commercial  forest. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  34  MBF  with  97  percent 
going  into  products.  Logging  residues  ac- 
counted for  nearly  all  the  remaining  volume. 

Tables  58  and  59,  in  Appendix  B,  present 
additional  statistics  concerning  timber  prod- 
ucts of  Nevada. 
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NEW  MEXICO 


New  Mexico  timberlands  in  1966  yielded 
51  MMCF  or  6  percent  of  the  total  output 
from  lands  within  the  Mountain  States.  The 
output  showed  an  increase  of  10  percent  over 
1962  and  was  nearly  1.8  times  the  volume  in 
1952  (figure  19).  In  comparison,  production 
for  the  Mountain  States  increased  25  percent 
over  the  1962-66  period  and  79  percent  be- 
tween 1952  and  1966  (figure  20). 

Saw  logs  accounted  for  more  than 
four-fifths  of  roundwood  output 

The  volume  of  saw-log  output  in  1966  was 
42  MMCF  (271  MMBF)  which  represents  an 
18  percent  increase  since  1962.  The  saw-log 


output  constituted  83  percent  of  the  total 
roundwood  products  output  in  1966,  about  5 
percent  more  than  in  1962.  Since  New  Mexi- 
co has  no  plywood  or  pulp  and  paper  indus- 
tries, nearly  all  the  remaining  9  MMCF  of  out- 
put (17  percent)  consisted  of  posts,  fuelwood, 
mine  timbers,  and  miscellaneous  farm  tim- 
bers. The  output  of  these  products  combined 
decreased  17  percent  from  1962  volumes. 

Saw  logs  continued  to  be  the  dominant 
timber  product  in  New  Mexico  and  their  pro- 
duction in  this  State  has  maintained  a  fairly 
steady  upward  trend;  this  same  trend  has  oc- 
curred in  other  Mountain  States.  New  Mexico 
was   the    only   Mountain  State,  however,   to 
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Figure  20.  —  Saw-log  harvesting  on  the  Santa  Fe  National  Forest  in  New  Mexico.  Saw  logs  were  the  predomi- 
nant roundwood  product  in  the  Rocky  Mountain  States  in  1966.  However,  the  saw-log  propor- 
tion of  the  total  roundwood  output  for  the  Mountain  States  decreased  from  88  percent  in  1962 
to  80  percent  in  1966.  New  Mexico  was  the  only  State  in  which  the  proportion  of  total  round- 
wood  used  for  saw  logs  increased  between  1962  and  1966. 
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Table  20.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

247,620 

271,485 

10 

Posts 

Thousand  pieces 

235 

163 

-31 

Mine  timbers 

Thousand  cubic  feet 

410 

236 

-42 

Miscellaneous 

farm  timbers 

Thousand  cubic  feet 

183 

938 

413 

Fuelwood 

Thousand  standard  cords 

134 

85 

-37 

All  products 

Thousand  cubic  feet 

1  46,259 

50,986 

10 

1  Includes  small  volumes  of  miscellaneous  industrial  wood. 


show  an  increase  in  the  percentage  of  round- 
wood  output  accounted  for  by  saw  logs.  It 
was  also  the  only  State  not  showing  an  in- 
crease in  the  percentage  of  roundwood  output 
contributed  by  products  other  than  saw  logs. 
Table  20  shows  miscellaneous  farm  timbers  as 
the  only  category  of  roundwood  products, 
with  the  exception  of  saw  logs,  which  were 
more  significant  in  1966  than  in  1962. 

Sandoval  County  contributed  by  far  the 
largest  percentage  (27.5  percent)  to  round- 
wood  output  from  New  Mexico  timberlands. 
Leading  counties  and  the  percentages  contrib- 
uted are  as  follows: 


County 

Sandoval 

McKinley 

Colfax 

Catron 

All  other  counties 


Percent 

27.5 
15.2 
13.6 
10.6 
33.1 


100.0 


About  14  MMBF  of  saw  logs  produced  in 
New  Mexico  were  exported  to  Colorado,  leav- 
ing roughly  95  percent,  of  the  output  for  proc- 
essing within  the  State. 

Output  was  predominantly  from 
ponderosa  pine  and  public  lands 

Ponderosa  pine,  with  25  MMCF  harvested 
for  roundwood  products,  was  by  far  the  lead- 


ing species  in  1966.  Other  important  species 
contributing  to  total  roundwood  output  were 
Douglas-fir  (9  million),  spruce  (7  million),  and 
true  firs  (2  million).  See  figure  21. 

Most  species  showed  increases  in  volume 
harvested  in  1966  compared  to  1962;  true  firs 
led  with  a  42  percent  increase.  Douglas-fir  and 
ponderosa  pine  followed  with  24  and  10  per- 
cent increases,  respectively.  Spruce  showed  an 
8  percent  decline. 

Public  lands  of  New  Mexico,  principally 
National  Forests  and  Navajo  Indian  Reserva- 
tion lands,  were  the  source  of  29  MMCF  of 
roundwood  products  in  1966,  representing  57 
percent  of  the  total  roundwood  products  out- 
put. Private  lands  supplied  22  MMCF  or  43 
percent.  Output  from  National  Forests  in 
1966  increased  31  percent  to  26  MMCF  as 
compared  to  1962.  Output  from  private  own- 
ership classes  was  down  somewhat. 

Sawmills  decreased  in  number  but  showed 
an  increase  in  average  production 

The  number  of  active  sawmills  in  New 
Mexico  in  1966  decreased  to  64  from  the  85 
mills  active  in  1962.  The  average  production 
of  the  64  mills  was  4.1  MMBF  as  compared  to 
the  Mountain  States  average  of  6.4  million  for 
1966.  In  comparison,  average  production  of 
New  Mexico's  85  mills  in  1962  was  2.9  MMBF, 
and  of  the  117  mills  in  1960,  1.9  million. 
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Table  21.  —  Active  sawmills  and  average  annual  production  by  production  class 


Production  class 
(BF/yr.) 


Year 


Active 
sawmills 


Average  annual 
production 


Total 
lumber  production 


10  million  and  more 

1960  ( 

1962) 

1966 

1  to  10  million 

1960 

1962 

1966 

Less  than  1  million 

1960 

1962 

1966 

Number 

MMBF 

C) 

(2) 

6 

27.2 

37 

5.2 

31 

7.3 

17 

5.1 

80 

.4 

54 

.3 

41 

.3 

Percent 

(2) 

62 
85 
93 
33 

15 
7 
5 


1 1960  averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Intermountain 
Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census'  lumber  production  figures 
among  mill  classes  on  the  basis  of  the  Intermountain  Station's  surveys  of  saw-log  receipts. 

2 To  avoid  the  possibility  of  disclosing  individual  operations  in  1960  and  1962,  data  for  the  few  mills  in  this 
class  were  included  in  the  1  to  10  million  class. 
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Information  regarding  the  number  of  ac- 
tive sawmills  and  average  production  per  mill 
for  selected  years  is  given  in  table  21. 

Log  receipts  at  New  Mexico  mills  in  1966 
included  4.6  MMBF  received  from  Arizona. 
The  volume  of  saw-log  imports  was  considera- 
bly less  than  the  14.4  MMBF  indicated  earlier 
as  exported  to  Colorado  and  represents  less 
than  2  percent  of  the  total  saw-log  receipts. 

Volume  of  plant  byproducts  increased; 
residue  volume  decreased 

The  1966  volume  of  plant  byproducts 
amounted  to  6.1  MMCF,  all  from  the  lumber 
industry.  Distribution  of  this  volume  by  type 
of  product  is  as  follows: 


Byproduct 

MCF 

Wood  chips  for  pulp 

4,501 

Industrial  fuel 

1,314 

Domestic  fuel 

68 

Other1 

237 

1  Includes  such  byproducts  as  livestock  bedding, 
mulch,  and  small  dimension  and  specialty  items. 

The  1966  volume  of  byproducts  represents 
slightly  more  than  three  times  the  volume 
produced  in  1962.  This  increased  utilization, 
especially  the  production  of  wood  chips 
(shipped  mainly  to  Arizona),  partially  ex- 
plains the  reduction  in  plant  residues  from  18 


MMCF  in  1962  to  16  million  in  1966.  Be- 
tween 1962  and  1966,  coarse  residues  showed 
a  reduction  of  30  percent,  while  fine  residues 
increased  about  7  percent. 

Nearly  all  roundwood  products 
were  cut  from  growing  stock 

Of  the  total  volume  of  roundwood  prod- 
ucts harvested  in  New  Mexico  in  1966,  84 
percent,  or  43  MMCF,  came  from  the  growing 
stock  inventory  on  commercial  forest  land. 
The  remaining  16  percent  of  roundwood 
products  came  from  harvesting  of  trees  on 
other  lands  and  from  cull  and  dead  trees  on 
commercial  forest  land. 

Eighty-seven  percent  of  the  total  removals 
from  growing  stock  went  into  roundwood 
products.  Additional  removals  from  growing 
stock  were  in  the  form  of  logging  residues  (10 
percent,  or  5.1  MMCF)  and  other  removals 
through  timber -stand  improvement  opera- 
tions, land  clearing,  or  changes  in  land  use, 
estimated  to  be  1.3  MMCF,  or  3  percent  of  all 
removals  from  growing  stock. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  290  MMBF  with  92  per- 
cent (266  MMBF)  going  into  products;  log- 
ging residues  accounted  for  5  percent  (16 
MMBF),  and  other  removals  for  3  percent  (8 
MMBF). 

Tables  60  through  62,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  New  Mexico. 
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UTAH 


Output  of  roundwood  products  from  Utah 
timberlands  in  1966  amounted  to  14  MMCF; 
this  volume  was  less  than  2  percent  of  the 
total  obtained  from  all  lands  within  the 
Mountain  States.  Production  showed  an  in- 
crease of  17  percent  over  1962  and  was  a  lit- 
tle more  than  double  the  1952  volume  (figure 
22).  In  comparison,  production  for  the  Moun- 
tain States  increased  25  percent  over  the 
1962-1966  period  and  79  percent  between 
1952  and  1966. 

Saw  logs  accounted  for  most  of  product 
volume;  all  products  increased  since  1962 

The  1966  saw-log  volume  of  12.1  MMCF 


(77.8  MMBF)  constituted  86  percent  of  the 
total  volume  of  roundwood  products.  The  re- 
mainder of  the  volume  consisted  of  mine  and 
farm  timbers,  posts,  fuelwood,  and  miscella- 
neous industrial  wood.  Statistics  on  output 
for  selected  years  during  the  period  of 
1952-1966  indicate  that  saw-log  output  has 
pretty  much  paralleled  total  roundwood  out- 
put (figure  22);  from  1960  on,  saw  logs  have 
comprised  more  than  85  percent  of  the  vol- 
ume. Table  22  indicates  that  all  products 
showed  an  increased  volume  in  1966  as  com- 
pared with  1962,  and  that  percentagewise 
most  products  increased  to  a  greater  extent 
than  saw  logs. 
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Table  22.  —  Roundwood  products  output,  1962  and  1966,  and  percent  change 


Percent 

Product 

Unit  of  measure 

1962 

1966 

change 

Saw  logs 

Thousand  board  feet 

64,938 

77,750 

20 

Posts1 

Thousand  pieces 

16 

60 

275 

Mine  timbers 

Thousand  cubic  feet 

245 

455 

86 

Miscellaneous 

industrial  wood2 

Thousand  cubic  feet 

703 

735 

5 

Miscellaneous 

farm  timbers 

Thousand  cubic  feet 

88 

306 

248 

Fuelwood 

Thousand  standard  cords 

1 

4 

300 

All  products 

Thousand  cubic  feet 

12,005 

14,030 

17 

Includes  commercial  poles  to  avoid  disclosure  of  individual  operations. 
2 Includes  products  such  as  converter  poles,  excelsior  bolts,  and  similar  items. 


Two  counties  provided  the  major  portion 
of  the  saw-log  output  from  Utah  timber- 
lands  —  San  Juan  (32.1  percent)  and  Garfield 
(31.5  percent).  Duchesne  County  with  11.4 
percent  was  third. 

Except  for  1.5  MMBF  of  logs  exported  to 
mills  in  Wyoming,  all  material  harvested  in 
Utah  was  processed  by  industries  within  the 
State. 

Product  volume  was  one-half  ponderosa  pine 
and  mainly  from  National  Forest  lands 

Ponderosa  pine  was  by  far  the  leading  spe- 


cies and  constituted  one-half  of  the  total  cu- 
bic volume  of  roundwood.  Other  leading  spe- 
cies were  Engelmann  spruce  (19  percent)  and 
lodgepole  pine  (18  percent).  Important  differ- 
ences occurred  among  individual  products  or 
product  groups  with  respect  to  relative  signifi- 
cance of  species,  as  shown  in  table  23. 

Ponderosa  pine  made  the  greatest  gain  in 
recent  years  —  about  three  times  the  1962 
volume  was  harvested  in  1966.  Lodgepole 
pine  increased  2  2  percent  but  Engelmann 
spruce  decreased  34  percent,  and  the  com- 
bined volume  of  other  species  dropped  48 
percent. 


Table  23.  —  Percent  distribution  of  roundwood  products  by  species,  1966 


Product 

Engelmann 
spruce 

Lodgepole 
pine 

Ponderosa 
pine 

Other 
species 

Total 
all  species 

-—Percent 

Saw  logs 

20 

12 

57 

11 

100 

Mine  timbers 

9 

87 

1 

3 

100 

Miscellaneous 
industrial  wood 

28 

47 

0 

25 

100 

Posts,  fuelwood, 
misc.  farm  timbers 

1 

43 

2 

54 

100 

All  products 

19 

18 

50 

13 

100 
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Table  24.  —Active  sawmills  and  average  annual  production  by  production  class 


Production  class 
(BF/yr.J 


Active 

Average  annual 

Total 

Year 

sawmills 

production 

lumber  production 

Number 

MMBF 

Percent 

1960| 
1962  f 

(2) 

(2) 

C) 

1966 

2 

19.8 

55 

1960 

12 

3.9 

68 

1962 

17 

3.4 

86 

1966 

11 

2.3 

35 

1960 

87 

.3 

32 

1962 

56 

.2 

14 

1966 

37 

.2 

10 

10  million  and  more 


1  to  10  million 


Less  than  1  million 


1 1960  averages  derived  from  a  cooperative  lumber  survey  by  the  Bureau  of  the  Census  and  the  Intermoun- 
tain  Station;  1962  and  1966  averages  obtained  by  prorating  the  Bureau  of  the  Census'  lumber  production  fig- 
ures among  mill  classes  on  the  basis  of  the  Intermountain  Station 's  surveys  of  saw-log  receipts. 

2  To  avoid  the  possibility  of  disclosing  individual  operations  in  1960  and  1962,  data  for  the  few  mills  in  this 
class  were  included  in  the  1  to  10  million  class. 


Ninety  percent  of  the  product  volume 
came  from  National  Forest  lands.  State,  Indi- 
an, and  Bureau  of  Land  Management  lands 
provided  4  percent  and  private  lands  6  per- 
cent. 

Number  of  sawmills  continued  to 
decline;  production  increased 

The  trend  over  recent  years  towards  fewer 
mills  but  greater  average  production  per  mill 
continued  in  1966.  Average  production  of  the 
50  mills  active  in  1966  was  1.44  MMBF.  In 
comparison,  average  production  of  the  73 
mills  in  1962  was  0.92  million  feet,  and  of  the 
99  mills  in  1960,  0.70  million  feet.  As  a  fur- 
ther comparison,  average  production  of  all 
mills  in  the  Mountain  States  in  1966  was  6.4 
MMBF.  Table  2  4  permits  comparisons  for 
1960,  1962,  and  1966  of  Utah  mills  by  select- 
ed size-class  groupings. 

Log  receipts  at  Utah  mills  consisted  almost 
entirely  of  material  harvested  from  timber- 
lands  within  the  State.  A  very  small  volume 
(11  MBF)  was  imported  from  Nevada. 

Plant  byproducts  and 
residues  both  increased 

The  volume  of  plant  byproducts  in  1966 


amounted  to  0.5  MMCF.  About  88  percent  of 
this  material  was  used  for  livestock  bedding, 
mulch,  and  small  dimension  and  specialty 
items;  the  remainder  was  industrial  and  do- 
mestic fuelwood. 

Production  of  plant  byproducts  has  never 
been  a  significant  feature  of  Utah  timber  in- 
dustries. No  volume  was  reported  for  1962, 
although  some  material  undoubtedly  was  used 
for  fuelwood.  The  lack  of  a  nearby  market  for 
pulp  chips  has  been  a  handicap.  No  output  of 
chips  was  reported  for  1966,  but  subsequent 
production  by  at  least  one  mill  is  expected  to 
increase  the  volume  of  plant  byproducts  in 
future  years. 

Six  MMCF  of  residue  resulted  from  proc- 
essing of  roundwood  by  Utah  timber  indus- 
tries in  1966.  Roughly  one-half  of  this  volume 
was  coarse  residues  (slabs,  edgings,  and  trim- 
mings) and  one-half  fine  material  (sawdust 
and  shavings).  Ninety -five  percent  of  the  resi- 
due volume  resulted  from  lumber  production, 
the  remainder  from  the  variety  of  miscella- 
neous timber  industries.  In  comparison  with 
1962,  residue  volume  was  up  29  percent.  This 
contrasts  with  a  19  percent  reduction  for  the 
Mountain  States  area  over  the  same  period. 
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Bulk  of  product  volume  came 
from  growing  stock  inventory 

Of  the  total  volume  of  roundwood  prod- 
ucts harvested  in  Utah  in  1966,  94  percent,  or 
13  MMCF,  came  from  the  growing  stock  in- 
ventory on  commercial  forest  land.  Cull  and 
dead  trees  on  commercial  forest  land  and  tim- 
ber harvesting  on  other  lands  accounted  for 
the  remaining  6  percent. 

Eighty-five  percent  of  the  total  removals 
from   growing   stock    went   into    roundwood 


products;  the  remainder  (2.3  MMCF)  was  log- 
ging residues  and  trees  lost  from  inventory  as 
a  result  of  timber-stand  improvement  opera- 
tions, land  clearing,  and  changes  in  land  use. 

Total  sawtimber  removals  from  commer- 
cial forest  land  were  85  MMBF  with  89  per- 
cent (75  MMBF)  going  into  products.  Logging 
residues  and  other  removals  accounted  for  the 
remaining  volume. 

Tables  63  through  65,  in  Appendix  B,  pre- 
sent additional  statistics  concerning  timber 
products  of  Utah. 
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Terminology 


Cull  Tree 

Live  tree  of  sawtimber  or  poletimber  size 
that  is  unmerchantable  for  saw  logs,  now  or 
prospectively,  because  of  rot  or  other  defect, 
or  species. 

Forest  Land 

Land  at  least  16.7  percent  stocked  by  for- 
est trees  of  any  size,  or  formerly  having  had 
such  tree  cover,  and  not  currently  developed 
for  nonforest  use.  (Note:  Stocking  is  meas- 
ured by  comparison  of  basal  area  and/or  num- 
ber of  trees,  by  age  or  size  and  spacing  with 
specified  standards.  The  minimum  area  for 
classification  of  forest  land  is  1  acre.  Road- 
side, streamside,  and  shelterbelt  strips  of  tim- 
ber must  have  a  crown  width  at  least  120  feet 
wide  to  qualify  as  forest  land.  Unimproved 
roads  and  trails,  streams,  or  other  bodies  of 
water  or  clearings  in  forest  areas  shall  be 
classed  as  forest  if  less  than  120  feet  in  width.) 

The  principal  classes  of  forest  land  are: 

Commercial  forest  land.  —  Forest  land  pro- 
ducing or  capable  of  producing  crops  of  in- 
dustrial wood  and  not  withdrawn  from  timber 
utilization.  (Note:  Areas  qualifying  as  com- 
mercial forest  land  have  the  capability  of  pro- 
ducing in  excess  of  20  cubic  feet  per  acre  per 
year  of  industrial  wood  under  management. 
Currently  inaccessible  and  inoperable  areas 
are  included,  except  when  the  areas  involved 
are  small  and  unlikely  to  become  suitable  for 
production  of  industrial  wood  in  the  foresee- 
able future.) 

Noncommercial  forest  land.  —  (1)  Unpro- 
ductive forest  land  incapable  of  yielding  crops 
of  industrial  wood,  because  of  adverse  site 
conditions,  and  (2)  productive-reserved  forest 
land. 

Growing  Stock  Trees 

Live  trees  of  commercial  species  qualifying 
as  desirable  or  acceptable  trees.  (Note:  Ex- 
cludes rough,  rotten,  and  dead  trees.) 


Growing  Stock  Volume 

Net  volume  in  cubic  feet  of  growing  stock 
trees  5.0  inches  d.b.h.  and  over  from  a  1-foot 
stump  to  a  minimum  4.0-inch  top  diameter 
outside  bark  of  the  central  stem  or  to  the 
point  where  the  central  stem  breaks  into  limbs. 

Hardwoods 

Dicotyledonous  trees,  usually  broad-leaved 
and  deciduous. 

Industrial  Wood 

All  roundwood  products,  except  fuelwood. 

Logging  Residues  from  Growing  Stock 

The  net  cubic-foot  volume  of  live  sawtim- 
ber and  poletimber  trees  cut  or  killed  by  log- 
ging on  commercial  forest  land  and  not  con- 
verted to  timber  products. 

Other  Removals 

The  net  volume  of  growing  stock  trees  re- 
moved from  the  inventory  by  cultural  opera- 
tions, such  as  timber-stand  improvements, 
land  clearing,  and  changes  in  land  use. 

Ownership 

Property  owned  by  one  owner,  regardless 
of  the  number  of  parcels  in  a  specified  area. 

Ownership  Classes 

National  Forest  lands.  —  Federal  lands 
which  have  been  legally  designated  by  Execu- 
tive order  or  statute  as  National  Forests  or 
purchase  units,  and  other  lands  under  the  ad- 
ministration of  the  USDA  Forest  Service,  in- 
cluding experimental  areas  and  Bankhead- 
Jones  Title  III  lands. 

Other  public  lands.  —  Federal  lands  other 
than  National  Forests,  including  lands  admin- 
istered by  the  Bureau  of  Land  Management, 
Bureau  of  Indian  Affairs,  and  miscellaneous 
Federal  agencies.  Also,  lands  owned  by  States, 
counties,  and  local  public  agencies,  or  lands 
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leased  by  these  governmental  units  for  more 
than  50  years. 

Forest  industry  lands.  —  Lands  owned  by 
companies  or  individuals  operating  wood- 
using  plants. 

Other  private  lands.  —  Privately  owned 
lands  other  than  forest  industry  lands. 

Plant  Byproducts 

Wood  products,  such  as  pulp  chips,  ob- 
tained incidental  to  production  of  other  man- 
ufactured products. 

Plant  Residues 

Wood  materials  from  manufacturing  plants 
not  utilized  for  some  product.  (Note:  In- 
cludes slabs,  edgings,  trimmings,  miscuts,  saw- 
dust, shavings,  veneer  cores  and  clippings,  and 
pulp  screenings.) 

Poletimber  Tree 

Growing  stock  trees  of  commercial  species 
at  least  5.0  inches  d.b.h.,  but  smaller  than 
sawtimber  size. 

Principal  Tree  Species 

Softwoods 


Hardwoods 


Aspen,  quaking 
Cottonwood 
Birch,  paper 

Roundwood  Products 


Populus  tremuloides 

P.  spp. 

Betula  papyrifera 


Douglas-fir 
Fir,  subalpine 
Fir,  corkbark 
Fir,  grand 
Fir,  white 

Hemlock,  mountain 
Hemlock,  western 
Juniper 
Larch,  western 
Pine,  limber 
Pine,  lodgepole 
Pine,  ponderosa 
Pine,  western  white 
Pine,  whitebark 
Pine,  pinyon 
Redcedar,  western 
Spruce,  Engelmann 
Spruce,  blue 
Spruce,  white 


Pseudotsuga  menziesii 

Abies  lasiocarpa 

A.  lasiocarpa  var.  arizonica 

A.  grand  is 

A.  concolor 

Tsuga  mertensiana 

T.  heterophylla 

Juniperus  spp. 

Larix  lyallii 

Pinus  flex  His 

P.  con  tor ta 

P.  ponderosa 

P.  monticola 

P.  albicaulis 

P.  spp. 

Thuja  plicata 

Picea  engelmann ii 

P.  pungens 

P.  glauca 


Logs,  bolts,  or  other  round  sections  cut 
from  trees  for  industrial  or  consumer  uses. 
(Note:  Includes  saw  logs;  veneer  logs  and 
bolts;  cooperage  logs  and  bolts;  pulpwood; 
fuelwood;  pilings;  poles;  posts;  hewn  ties; 
mine  timbers;  and  various  other  round,  split, 
or  hewn  products.) 

Saw  Log 

A  log  meeting  minimum  standards  of  di- 
ameter, length,  and  defect,  including  logs  at 
least  8  feet  long,  sound  and  straight  and  with 
a  minimum  diameter  inside  bark  for  soft- 
woods of  6  inches  (8  inches  for  hardwoods) 
or  other  combinations  of  size  and  defect  spec- 
ified by  Regional  standards. 

Sawtimber  Trees 

Live  trees  of  commercial  species  containing 
at  least  a  12-foot  saw  log  and  meeting  Region- 
al specifications  for  freedom  from  defect. 
Softwoods  must  be  at  least  9.0  inches  in  di- 
ameter breast  height,  except  in  California, 
Oregon,  Washington,  and  coastal  Alaska 
where  the  minimum  diameter  is  11.0  inches. 
Hardwoods  must  be  at  least  11.0  inches  in 
diameter  in  all  States. 

Sawtimber  Volume 

Net  volume  of  the  saw-log  portion  of  live 
sawtimber  in  board  feet,  International  1/4- 
inch  rule. 

Softwoods 

Coniferous  trees,  usually  evergreen  having 
needles  or  scalelike  leaves. 

Timber  Products 

Roundwood  products  and  plant  byprod- 
ucts. (Note:  Timber  products  output  includes 
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roundwood  products  cut  from  growing  stock 
on  commercial  forest  land;  from  other 
sources,  such  as  cull  trees,  salvable  dead  trees, 
limbs,  and  saplings;  from  trees  on  noncom- 
mercial and  nonforest  lands,  and  from  plant 
byproducts.) 


Timber  Removals 

The  net  volume  of  growing  stock  trees  re- 
moved from  the  inventory  by  harvesting;  cul- 
tural operations,  such  as  timber-stand  im- 
provement; land  clearing;  or  changes  in  land 
use. 


Survey  Methods  and 
Reliability  of  Data 


The  1966  survey  of  saw-log  receipts  was 
based  on  a  listing  of  sawmills  in  the  Rocky 
Mountain  States  prepared  early  in  1967,  and 
made  as  complete  as  possible  through  reviews 
by  Forest  Service  and  State  forestry  person- 
nel. Operators  of  all  listed  mills  were  contact- 
ed by  mail  to  obtain  their  saw-log  receipts  for 
1966.  Also,  sawmills  outside  the  Rocky 
Mountain  States  considered  as  possible  recipi- 
ents of  logs  from  the  Rocky  Mountain  States 
were  asked  to  report.  Field  sampling  provided 
data  for  estimating,  within  acceptable  error 
limits,  the  receipts  of  sawmill  operators  who 
did  not  furnish  mail  reports  (nonrespond- 
ents). 

The  half-confidence  intervals  for  estimates 
of  1966  State  totals  are  shown  below.  The 
true  totals  are  predicted  to  lie  within  plus  or 
minus  their  respective  half-confidence  inter- 
vals of  the  estimated  totals.  The  odds  are  two 
to  one  that  the  confidence  interval  prediction 
is  correct. 


Stale 

Half-confidence 

interval  for 
saw  logs 

Half-confidence 
interval  ol  total 
saw-log  receipts 

(MBF) 

(Percent) 

Idaho 

7,636 

0.46 

Montana 

12,153 

.97 

Western  South  Dakota 

963 

2.17 

Wyoming 

6,050 

3.49 

Arizona 

(') 

0 

Colorado 

7,875 

3.12 

Nevada 

(M 

0 

New  Mexico 

3,768 

1.39 

Utah 

409 

.53 

Reports  obtained  from  all  mills. 


All  veneer  and  plywood  plants  known  to 
receive  veneer  logs  from  the  Rocky  Mountain 
States  were  contacted  by  mail  to  obtain  their 
veneer  log  receipts.  Nonrespondents  were  con- 
tacted in  the  field.  Estimates  for  veneer-log  re- 
ceipts in  Colorado  and  Idaho  are  considered 
to  be  without  sampling  error  since  reports 
were  obtained  from  all  plants.  The  estimated 
total  volume  of  veneer-log  receipts  from  Mon- 
tana plants  was  183,449  MBF.  Sixty-six  per- 
cent of  this  volume  was  reported  directly 
from  five  of  the  six  plants  operating  in  the 
State  in  1966.  The  volume  of  receipts  for  the 
remaining  plant  was  an  estimate  based  on 
1966  plywood  production  figures  for  the 
plant. 

Reports  were  obtained  by  mail,  and  field 
contacts  were  made  with  all  nonrespondent 
plants  known  to  receive  round  pulpwood, 
commercial  poles,  and  miscellaneous  industri- 
al wood  from  the  Rocky  Mountain  States  in 
1966.  Estimates  for  these  products  are  consid- 
ered to  be  without  sampling  error. 

Estimates  for  1966  production  of  posts, 
fuelwood,  and  miscellaneous  farm  timbers 
were  derived  from  reports  furnished  by  Na- 
tional Forests,  State  forestry  offices,  Bureau 
of  Land  Management,  Bureau  of  Indian  Af- 
fairs, and  Bureau  of  Reclamation.  These  esti- 
mates were  supplemented  by  trend  estimates 
from  U.  S.  Bureau  of  Census  publications 
showing  farm  use  of  these  products.  Since  this 
procedure  precluded  the  computation  of  a 
sampling  error  by  the  methods  used  for  other 
products,  no  error  estimates  have  been  as- 
signed. 
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Procedures  for  the  survey  of  round  mine 
timbers  received  at  Rocky  Mountain  States 
mines  were  similar  to  those  used  for  saw-log 
receipts.  Mail  contacts  were  made  from  lists 
of  mine  operators  compiled  from  reports  of 
State  mine  inspectors,  State  mining  bureaus, 
and  State  industrial  commissions.  The  Mining 
World  Directory  of  Major  United  States  Min- 
ing Operations  was  also  used.  Nonrespondents 
were  sampled  by  field  contacts.  The  half- 
confidence  intervals  for  estimates  of  1966 
State  totals  are  shown  below.  The  true  totals 
are  predicted  to  lie  within  plus  or  minus  their 
respective  half-confidence  intervals  of  the  esti- 
mated totals.  The  odds  are  two  to  one  that 
the  confidence  interval  prediction  is  correct. 


State 


Half-confidence 

Half  confidence        in  terrain/  total 
interval  for  round        round  mine 
mine  timbers  timber  receipt:. 


Idaho 

(MBF) 
(') 

(Percent) 

0 

Montana 

Western  South  Dakota 

9,511 

.32 
0 

Wyoming 
Arizona 

176 

(') 

.04 
0 

Colorado 
Nevada 

77,810 

(2) 

3.02 
0 

New  Mexico 

(') 

0 

Utah 

5,712 

1.25 

1  All  field  sample  mines  contacted  reported  no 
round  mine-timber  receipts. 

2 No  round  mine-timber  receipts  reported. 
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Headquarters  for  the  Intermountain  Forest  and 
Range  Experiment  Station  are  in  Ogden,  Utah. 
Field  Research  Work  Units  are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with 

Montana  State  University) 
Logan,  Utah  (in  cooperation  with  Utah 

State  University) 
Missoula,  Montana  (in  cooperation  with 

University  of  Montana) 
Moscow,  Idaho  (in  cooperation  with  the 

University  of  Idaho) 
Provo,    Utah    (in    cooperation    with 

Brigham  Young  University) 
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ABOUT  THE  FOREST  SERVICE  .  .  . 

As  our  Nation  grows,  people  expect  and  need  more  from  their  forests  — 
more  wood;  more  water,  fish,  and  wildlife;  more  recreation  and  natural  beauty; 
more  special  forest  products  and  forage.  The  Forest  Service  of  the  U.S.  Depart- 
ment of  Agriculture  helps  to  fulfill  these  expectations  and  needs  through  three 
major  activities: 

Conducting  forest  and  range  research  at  over 
75  locations  ranging  from  Puerto  Rico  to 
Alaska  to  Hawaii. 

Participating  with  all  State  forestry  agencies 
in  cooperative  programs  to  protect,  improve, 
and  wisely  use  our  Country's  395  million 
acres  of  State,  local,  and  private  forest  lands. 

Managing  and  protecting  the  187-million 
acre  National  Forest  System. 

The  Forest  Service  does  this  by  encouraging  use  of  the  new  knowledge  that 
research  scientists  develop;  by  setting  an  example  in  managing,  under  sustained 
yield,  the  National  Forests  and  Grasslands  for  multiple  use  purposes;  and  by 
cooperating  with  all  States  and  with  private  citizens  in  their  efforts  to  achieve 
better  management,  protection,  and  use  of  forest  resources. 

Traditionally,  Forest  Service  people  have  been  active  members  of  the  com- 
munities and  towns  in  which  they  live  and  work.  They  strive  to  secure  for  all, 
continuous  benefits  from  the  Country's  forest  resources. 

For  more  than  60  years,  the  Forest  Service  has  been  serving  the  Nation  as  a 
leading  natural  resource  conservation  agency. 
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INTRODUCTION 


When  the  Nation's  timber  supply  was  last  assessed  in 
1962,  the  relationship  of  timber  harvest  to  growth  was  a 
major  concern.    However,  the  data  showed  that  fears  of  a 
timber  famine  probably  were  unfounded  if  the  future  demand 
for  timber  stayed  within  projected  limits  and  if  management 
activities  in  timber  stands  could  be  intensified. 

The  remainder  of  the  decade  saw  some  dramatic  changes 
in  the  use  and  management  of  forest  lands.    The  demand  for 
timber  products  was  slightly  higher  than  projected  and  at 
the  same  time  the  demand  for  nontimber  uses  of  forest  land 
increased  sharply.    In  addition,  a  growing  public  awareness 
and  understanding  of  the  role  of  the  forest  in  man's  environ- 
ment began  to  develop.    An  active  concern  for  the  protection 
of  that  environment  led  to  more  stringent  requirements  for 
management  of  forest  land.    In  many  areas,  restrictions 
have  been  placed  on  certain  uses  of  forest  land  as  well  as  on 
the  kinds  of  activities  allowed  in  timber  production. 

In  addressing  the  current  timber  supply  situation,  some 
would  continue  to  dramatize  it  as  a  "timber  famine, "  while 
others  would  not.    Thus,  the  basic  question  has  not  changed 
since  the  last  timber  supply  assessment,  but  the  basis  for 
concern  is  vastly  different.    Where  before  the  balance  of 
cut  and  growth  was  the  major  issue,  now  the  availability  of 
forest  land  for  timber  production  and  having  to  operate 
within  budgetary  and  environmental  constraints  have  taken 
on  primary  importance. 

This  report  is  not  a  duplication  of  the  1970  National 
Timber  Review.      Rather,  it  presents  highlights  of  the 
forest  situation  in  the  Rocky  Mountain  Forest  Survey  Sec- 
tion (Idaho,  Montana,  western  South  Dakota,  Wyoming, 
Arizona,  Colorado,  Nevada,  New  Mexico,  and  Utah).    It 
describes  the  resource,  the  timber  supply  outlook,  and 
some  of  the  problems  associated  with  increasing  the  timber 
output  from  this  region. 


USDA  Forest  Service.    The  outlook  for  timber  in 
the  United  States,  Resour.  Rep.  20,  Oct.   1973. 


THE  TIMBER  RESOURCE 


Timber  Base  Area 


Commercial  forest 
land  is  land. . . 


that  is  both  suitable 
and  available  for 
timber  production 
activities. 


In  1970,  there  were  about  138  million  acres  of  forest 
land  in  the  Rocky  Mountain  States,  of  which  61.6  million 
were  classed  as  commercial  forest  land  (CFL)  suitable  and 
available  for  timber-growing  activities: 


Total  land  area 
Forest  land 
Commercial 
Productive  reserved 
Deferred 
Unproductive 


Million  acres 


554.8 

138.3 

361.6 

7.9 

2.3 

66.5 


The  nature  of  the  commercial  timber  base  area  is  that 
it  is  considered  to  be  both  suitable  and  available  for  the 
production  and  harvest  of  industrial  wood.    It  can  be  counted 
on  as  a  reliable  source  of  timber  now  and  in  the  future. 

"Suitability"  pertains  to  factors  of  productivity  and  the 
capacity  of  the  land  to  withstand  the  physical  disturbance 
associated  with  timber  management  and  harvesting 
activities.     "Availability"  has  to  do  with  the  relative 
importance  of  timber  in  relation  to  other  uses  and  the 
relative  difficulty  of  management  and  harvest. 


Commercial  forest  land  is  defined  for  the  1970  Timber 
Review  as  forest  land  producing  or  capable  of  producing 
crops  of  industrial  wood  and  not  withdrawn  from  timber 
utilization.    Areas  qualifying  as  commercial  forest  land 
must  have  the  capability  of  producing  in  excess  of  20  cubic 
feet  per  acre  per  year  of  industrial  wood  under  management. 
Currently  included  are  inacessible  and  inoperable  areas. 

This  figure  (1970  National  Timber  Review)  includes 
5  million  acres  of  commercial  forest  land  on  National 
Forests  placed  in  "commercial  unregulated"  category, 
indicating  it  cannot  be  relied  upon  for  timber  products  output 
because  of  probable  conflict  with  other  uses.     It  is  not  in- 
cluded in  allowable  cut  calculations  or  in  future  timber  sup- 
ply projections. 


Administrative  decisions  can  make  more  or  less  forest 
land  available  for  supplying  wood.    New  logging  techniques 
and  higher  wood  prices  could  make  more  wood  available — 
from  timber  that  is  today  technologically  or  economically 
unavailable.     Unfortunately,  present  timber  inventories  do 
not  take  into  account  all  the  important  factors  that  affect 
economic  or  technological  availability  of  forest  land  for  tim- 
ber use.    Moreover,  in  the  case  of  nonindustrial  private 
owners,  there  is  always  the  question  of  the  owner's  intent. 
Will  he  cut  at  current  wood  prices  or  at  some  higher  price  ? 
In  fact,  will  he  cut  at  any  price? 


Historically  commercial 
forest  land  area  has 
fluctuated. . . 


It  is  tempting  to  compare  current  figures  for  commer- 
cial forest  area  with  those  reported  in  previous  timber 
supply  assessments  (table  1).    Whatever  magic  may  be 
assigned  such  figures  for  long-range  planning  purposes 
should  be  tempered  by  the  realization  that  commercial  forest 
land  is  somehow  whatever  it  is  said  to  be.    Changes  in 
definitions  and  measurement  rules  make  fickle  benchmarks 
of  such  figures  for  purposes  of  gaging  progress  or  status  of 
forestry  activity. 


depending  on 
marketable 
species. . . 


Historically,  the  outlook  and  attitude  towai'd  productive 
forest  land  in  the  Rocky  Mountain  States  can  be  divided  into 
three  phases.    The  first,  which  began  before  the  turn  of  the 
century,  was  characterized  by  interest  in  only  the  most 
valuable  and  high-quality  species  because  of  the  long  dis- 
tances to  principal  markets.    In  that  era  only  a  small  portion 
of  the  timber  resource  was  considered  commercial  from  the 
practical  standpoint. 


Table  1. — Trends  and  projection  of  commercial  forest  area 


in  the 

Rocky  Mountains  by 

owner 

class 

Owner  class 

\      1952 

1   1962 

1  1970      \ 

1980 

_:   2000 

2020 

acres 

34.8 
4.3 
2.2 
6.2 

National  Forest 
Other  public 
Forest  industry 
Other  private 

38.4 
7.2 
2.3 

12.5 

38.8 
7.2 
2.2 

12.5 

24.8 
7.2 
2.2 

12.4 

34.8 
4.3 
2.2 
6.2 

34.8 
4.3 
2.2 
6.2 

Total 

60.4 

60.7 

l56.6 

47.5 

47.5 

47.5 

1Future  timber  supplies  were  projected  on  the  basis  of  56.6  million 
acres  of  commercial  forest  land  suitable  and  available  for  timber  pro- 
duction activities. 


demands  for 
timber. . . 


The  second  phase  broke  abruptly  after  World  War  II 
when  backlog  demands  for  housing  and  improvements  in 
transportation  combined  to  make  previously  economically 
derelict  species  quite  usable.    Record  volumes  were 
removed  from  a  commercial  timber  base  that,  during  and 
after  the  war  years,  began  to  increase  in  size  merely 
through  changes  in  attitude  and  definition.    By  1962  some 
60.7  million  acres  were  registered  in  the  books  as 
commercial. 


and  use 
constraints. 


Growing  recognition  of  nontimber  forest  values 
triggered  the  beginning  of  the  third  phase,  the  one  we  are 
presently  in.    Although  scenic  and  recreational  qualities 
of  the  Rocky  Mountains  have  been  generally  recognized  since 
the  19th  century,  only  recently  has  broader  public  attention 
been  focused  on  nontimber  uses  and  environmental  impacts 
associated  with  timber  growing  and  harvesting  (fig.  1). 


In  short,  the  pendulum  has  started  to  swing  back 
toward  a  more  limited  area  being  classed  as  commercial 
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Figure  I. --Areas  of  land  such  as  this  are  capable  of  producing  more  than  20  cubic 
feet  of  wood  per  acre  per  year.      Will  they  be  used  for    timber  production? 


Currently  recreation 
and  environmental 
impacts  are  of 
vital  concern  to 
the  public. 


forest  land  in  the  Rocky  Mountains.    It  has  been  most  ap- 
parent on  the  National  Forests,  where  even  before  signifi- 
cant withdrawals  of  productive  forest  land  were  made, 
reductions  in  allowable  cut  were  accommodating  the  in- 
creasing demand  for  nontimber  uses.    Yet  this  was  recog- 
nized as  insufficient  to  meet  public  demands. 

The  growing  demand  for  Wilderness  led  to  the  creation 
of  an  additional  1.5  million  acres  of  Wilderness  between 
1962  and  1970  on  public  land  in  the  eight  Rocky  Mountain 
States.    Much  of  this  is  high  country  of  little  or  no  impor- 
tance for  timber  production  (fig.  2  and  3).    However,  there 
may  be  some  impact  on  timber  supplies  associated  with 
these  withdrawals  in  relation  to  what  would  have  been  com- 
mercial timber  immediately  adjacent.     Limitations  on  the 
kind  and  extent  of  timber  extraction  activities  that  can  be 
undertaken  affect  the  quantities  of  wood  that  can  be  made 
available  on  the  adjacent  areas. 


Some  2.  3  million  acres  of  productive  forest  land  are 
currently  under  study  for  possible  inclusion  into  the  Wilder- 
ness System  or  withdrawal  in  favor  of  some  other  restricted 
use.    Beyond  that,  questions  of  economic  and  physical 
operability  without  undue  damage  to  the  resources  and  to 
other  values,  and  diversion  of  forest  land  to  a  variety  of 
other  uses  have  had  a  significant  impact  on  the  area  of 
forest  land  that  can  reasonably  be  included  in  the  commer- 
cial timber  base.    There  are  sizable  areas  of  National 
Forest  land  in  several  States  classed  as  CFL  "deferred.  " 
No  decision  has  been  reached  regarding  withdrawal  of  these 
lands  in  favor  of  nontimber  use. 

Colorado,  Idaho,  and  Montana  have  the  largest  areas 
of  National  Forest  in  the  "deferred"  category.    It  is  likely 
there  will  be  further  reductions  in  CFL  area  in  Colorado 
and  Idaho,  as  well  as  in  other  States  because  of  land  use 
changes  and  environmental  protection  considerations. 

As  of  1970,  a  total  of  about  5  million  acres  of  CFL  on 
National  Forests  in  the  Rocky  Mountain  States  had  been 
placed  in  an  "unregulated"  category,  to  preclude  a 
commitment  to  exploitation  of  its  timber  resources  in  the 
face  of  increasing  demands  for  nontimber  use  of  that  land, 
and  potential  environmental  degradation.    Half  of  this  land 
is  in  Colorado.    By  1972,  a  total  of  184  areas  containing 
6.6  million  acres  were  under  study  in  the  Rocky  Mountain 
States  for  possible  reclassification  into  some  nontimber 
use. 


Unfortunately,  these  shifts  in  land  use  and  use 
emphasis  are  so  recent  the  present  statistics  do  not  fully 
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Figure  2. -Some  areas  set  aside  for  recreation,   esthetic  enjoyment,   and 
scientific  study  have   little  impact  on  timber  supply. 
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Figure  3. --Some  areas  set  aside  for  recreation,   esthetic  enjoyment,   and 
scientific  study  have  a  significant  impact  on  timber  supply. 


Table  2. — Total  forest  land  and  commercial  forest  land  in  the  Rocky  Mountain  States,  1970 


Total 
forest  land 


Commercial  forest  land 


National  Forest 
unregulated 


National  Forest 
deferred 


-  -  -  Thousand 

acres  -   -  - 

Thousand  acres  - 

North.  Rocky 

Mt.  States: 

Idaho 

21,638.2 

14,196.9 

65.61 

995.5 

735.6 

Montana 

22,777.6 

15,850.6 

69.59 

132.8 

641.1 

Western  S.  Dakota 

1,399.4 

1,253.8 

89.60 

M  ..' 

— 

Wyoming 

10,085.1 

3,255.8 

32.28 

926.5 

121.9 

Total 

55,900.3 

34,557.1 

61.82 

2,111.4 

1 

,498.6 

South.  Rocky 

Mt.  States: 

Arizona 

18,583.7 

3,636.8 

19.57 

53.1 

10.3 

Colorado 

22,534.7 

9,039.5 

40.11 

2,544.2 

702.4 

Nevada 

7,660.6 

127.6 

1.67 

1.0 

— 

New  Mexico 

18,313.7 

5,605.2 

30.61 

131.2 

48.6 

Utah 

15,288.1 

3,618.8 

23.67 

205.8 

22.0 

Total 

82,380.8 

22,027.9 

26.74 

2,935.3 

783.3 

Total  Rocky  Mts . 

138,281.1 

56,585.0 

40.92 

5,046.7 

2 

,281.9 

^hese  commercial  forest  land  areas  do  not  include  National  Forest  unregulated  and  deferred  acreages. 
For  the  Rocky  Mountain  States,  the  area  of  commercial  forest  land  plus  the  area  of  National  Forest  un- 
regulated land  totals  61.6  million  acres. 

reflect  their  impact  on  future  timber  supplies.    While  not 
all  the  2.3  million  acres  presently  under  consideration  for 
Wilderness  or  the  5  million  acres  in  the  unregulated  cate- 
gory may  actually  be  withdrawn,  the  possibility  is  there. 
Other  public  agencies,  faced  with  the  same  changing  use 
pressures  as  the  Forest  Service,  are  likely  to  reduce  their 
commercial  timber  base  areas  also. 

Shifting  ownerships  and  the  consequent  rarity  of  long- 
range  plans  make  it  difficult  to  project  the  future  availa- 
bility of  timber  on  private  lands.    However,  it  is  apparent 
that  a  substantial  and  increasing  number  of  owners  hold 
these  lands  for  purposes  that  exclude  timber  cutting.    As 
much  as  50  percent  of  the  privately  owned  forest  land  now 
classed  as  commercial  may  be  out  of  the  timber  base  by 
1980. 


After  1980  the  area 
suitable  and  avail- 
able for  timber  pro- 
duction is  expected 
to  stabilize. 


In  total,  the  area  of  forest  land  that  can  be  relied  upon 
as  a  planning  base  for  timber  supply  is  less  than  the  66 
million  acres  shown  in  Timber  Trends  in  the  United  States 
for  1962.    After  1980  we  expect  the  actual  timber  base  area 
will  stabilize  at  about  47.5  million  acres. 


U.S.  Forest  Service.  Timber  trends  in  the  United 
States.  For.  Serv.  Resour.  Rep.  17,  235  p. ,  illus.  Govt. 
Print.  Off.,  Wash.,  D.  C.  1965. 


Who  Owns  What,  Where 


THE  TYPICAL  ACRE  OF  COMMERCIAL  FOREST  LAND  IN  THE  ROCKY  MOUNTAIN 
STATES  IS  A  SAWTIMBER  STAND  OF  PONDEROSA  PINE  ON  A  NATIONAL  FOREST. 

Location 


Most  of  the  CFL 
is  federally  owned 
or  administered, 
and  the  Forest 
Service  has  the 
biggest  share  of  it. 


The  61.6  million  acres  now  officially  classified  as  CFL 
(a  little  more  than  12  percent  of  the  total  in  the  United  States 
are  split  about  60-40  between  the  northern  and  southern  Rocl 
Mountain  States.     The  Northern  States  not  only  have  more 
acreage  of  CFL  than  the  Southern  States,  but  they  also  have 
a  larger  proportion  of  forest  land  in  the  commercial  categor 
(table  2).    The  proportion  of  forest  area  in  CFL  varies  wide] 
by  State,  from  nearly  all  in  western  South  Dakota  to  nearly 
none  in  Nevada. 

More  than  half  the  Rocky  Mountain  total  of  commercial 
forest  is  in  Idaho  and  Montana,  whose  31.2  million  acres 
(including  "unregulated")  represent  85  percent  of  the  CFL 
in  all  four  Northern  States.    Colorado,  with  more  than  11 
million  acres,  accounts  for  almost  half  the  CFL  in  the 
southern  region  and  has  over  twice  as  much  as  any  other 
State  in  the  region.    Nevada  has  the  least  CFL  of  any  State 
in  the  Rocky  Mountain  Section. 

Ownership 

Little  new  can  be  said  about  the  ownership  of  CFL  in 
the  Rocky  Mountains.    Nearly  three-fourths  of  it  is  publicly 
owned  or  administered  and  most  of  that  is  under  the  admin- 
istration of  Federal  agencies.    The  Forest  Service  has  mor< 
of  it  than  anyone  else;  its  35  million  acres  represent  61  per- 
cent of  CFL  in  the  Rocky  Mountains  and  83  percent  of  all 
publicly  owned  or  administered  CFL.    More  than  half  the 
Forest  Service  holdings  are  in  Idaho  and  Montana. 

The  Bureau  of  Land  Management  and  the  Bureau  of 
Indian  Affairs  are  the  other  two  Federal  agencies  managing 
CFL.  5    The  BLM  has  most  of  its  holdings  in  the  Northern 
States  while  Indian  lands  are  predominantly  in  the  Southern. 
The  combined  holdings  of  these  two  agencies  amount  to 
slightly  less  than  5  million  acres  or  9  percent  of  the  total. 


Although  Indian  lands  are  listed  as  being  in  Federal 
ownership  due  to  the  nature  of  their  Federal  trusteeship 
and  administration,  they  are  in  reality  privately  owned  by 
the  various  tribes. 


Other  public  forest  lands  are  largely  State-owned,  with 
the  largest  holdings  in  Montana  and  Idaho.    There  is  more 
State-owned  CFL  in  the  Northern  States  than  in  the  Southern. 


Industrial  holdings 
are  minor. 


Private  holdings  of  CFL  are  largely  farms;  these  are 
more  common  in  the  Southern  States  than  in  the  Northern. 
Forest  industry  has  only  about  2.  2  million  acres  of  CFL, 
almost  all  of  it  in  Idaho  and  Montana.    In  the  Southern 
States,  industrial  holdings  are  insignificant. 


Timber — Kinds  and  Sizes 


Sawtimber  stands 
dominate. . . 


particularly  in 
the  Southwest. 


Sawtimber  stands  dominate  the  CFL  in  the  Rocky 
Mountain  States  (fig.  3).    Idaho  and  Montana  have  the 
largest  areas  of  sawtimber  stands,  but  Arizona,  New 
Mexico,  and  Nevada  have  the  highest  proportions  of  sawtim- 
ber.   There  are  some  timber  management  problems  inherent 
in  such  an  imbalance  of  size  classes;  however,  stand-size 
classification  alone  can  be  misleading  in  terms  of  diameter 
distribution,  simply  because  of  the  way  stand  sizes  are  de- 
fined.     For  example,  in  the  ponderosa  pine  forests  of 
Arizona  and  New  Mexico,  smaller  diameter  classes  are 
common  in  stands  that  are  classed  as  sawtimber  on  the 
basis  of  crown  occupancy.    In  the  Southwest,  where  selec- 
tive cutting  may  not  have  a  noticeable  effect  on  stand-size 
classification  for  some  years,  establishment  of  regenera- 
tion is  of  more  concern.    Regeneration  problems  following 
cutting  are  common  in  other  areas  as  well;  in  Colorado  they 
are  reflected  in  the  comparatively  high  proportion  (11  per- 
cent) of  CFL  considered  to  be  nonstocked  (fig.  4). 


Ponderosa 
pine  and. . . 


There  are  over  15  million  acres  of  ponderosa  pine, 
which  makes  it  the  most  extensive  type  in  the  Rocky  Moun- 
tains.   It  is  dominant  in  the  Southwest,  the  Black  Hills  of 
South  Dakota,  and  the  drier  portions  of  Idaho  and  Montana. 


Douglas-fir  are 
major  species 
used. . . 


Douglas-fir  occupies  more  than  12  million  acres, 
mostly  on  the  moister  sites,  and  is  widely  distributed 
throughout  the  Rocky  Mountain  area.    In  terms  of  growing - 
stock  volume,  Douglas-fir  overshadows  ponderosa  pine. 


Softwood  sawtimber  trees  need  only  be  9.0  inches 
d.b.h.   (hardwoods,  11.0  inches);  sawtimber  stands  need 
only  have  half  the  total  stocking  in  sawtimber  and  pole- 
timber  trees,  with  sawtimber  at  least  equal  to  poletimber 
stocking. 
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Figure  4 .--Percent  of  commercial  forest   land  by  stand-size  class,    1970. 
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but  lodgepole 
pine  occupies 
large  areas. 


Lodgepole  pine  occupies  10  million  acres  of  CFL, 
much  to  the  disappointment  of  many  managers.    In  some 
areas  it  is  a  useful  resource,  in  others  it  is  regarded 
(rightly  or  wrongly)  as  a  roadblock  to  progress.    Small  size 
and  low  vigor  (the  consequences  of  stagnation),  as  well  as 
lack  of  markets,  are  commonly  discussed  in  relation  to 
this  species.    The  fir-spruce  type  occupies  about  the  same 
area  of  lodgepole  pine  but  generally  does  not  elicit  the  same 
reaction  from  forest  managers.    It  is  a  more  significant 
type  in  the  North  than  in  the  South,  both  in  terms  of  area 
and  volume. 


Hardwoods  are  relatively  insignificant  in  both  area  and 
volume,  consisting  of  mostly  cottonwood  and  aspen  in  Col- 
orado and  Utah. 


104  billion  cubic 
feet  is  the  same 
as. . . 


780  billion  gallons!  ? 


In  1970,  CFL  in  the  Rocky  Mountain  States  contained 
an  estimated  wood  volume  of  104  billion  cubic  feet.    About 
92  billion  cubic  feet  of  it  was  in  growing  stock  trees,  and 
88  billion  of  it  was  in  softwood  timber.    The  sheer  magni- 
tude of  such  numbers  certainly  exercises  the  imagination; 
104  billion  cubic  feet  would  cover  an  area  of  1  square  mile 
(640  acres)  with  wood  to  a  height  of  3,730  feet!    (Or  if  you 
prefer,  it  would  be  enough  wood  to  fill  a  reservoir  10  miles 
long,  3.7  miles  wide,  and  100  feet  deep. ) 


Northern  softwood 
sawtimber  dominates. 


The  88  billion  cubic  feet  of  softwood  growing  stock  is 
about  three-fourths  sawtimber,  estimated  at  355  billion 
board  feet  (International  1/4-inch  log  rule).    The  bulk  of 
it  is  in  Montana  and  Idaho  and  leans  heavily  toward  Douglas - 
fir  (84  billion  board  feet)  and  ponderosa  pine  (66  billion). 
In  the  Northern  States  the  Douglas-fir  sawtimber  volume 
is  nearly  twice  that  of  any  other  species;  in  the  Southern, 
spruce  accounts  for  nearly  as  much  volume  as  ponderosa 
pine  but  is  generally  in  small  diameter  trees.    About  60 
percent  of  the  ponderosa  pine  sawtimber  is  in  trees  19 
inches  diameter  breast  height  (d.b.h.)  and  larger,  whereas 
only  about  one-third  the  spruce  volume  is  in  the  larger 
diameter  classes. 


Noncommercial  Forest  Land 


Arizona,  New  Mexico, 
and  Utah  have  large 
areas  of  unproduc- 
tive pinyon-juniper. 


The  noncommercial  forest  land  is  made  up  of  unpro- 
ductive lands  and  those  that  for  some  reason  are  either 
unsuitable  or  unavailable  for  timber  harvest.    Most  of  the 
unproductive  forest  land  is  found  in  the  southern  Rocky 
Mountain  States  and  consists  largely  of  pinyon-juniper 
stands.    Arizona,  New  Mexico,  and  Utah  have  the  largest 
areas  of  unproductive  forest;  but  Nevada  has  the  largest 
proportion  of  unproductive  land;  in  fact,  only  2  percent  of 
Nevada's  forest  land  is  considered  productive. 
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WHAT'S  BEEN  HAPPENING 

Removals 


In  the  1952-1970 
period,  removals 
from  growing 
stock  doubled. . . 


with  the  biggest 
increase  from 
National  Forests. 


Industry  relies 
heavily  on 
publicly  owned 
timber. . . 


even  while  over  cutting 
its  own  land. 


Between  1952  and  1970,  total  removals  of  growing 
stock  more  than  doubled  to  1. 1  billion  cubic  feet  per  year 
in  the  Rocky  Mountain  Survey  Section  (table  3).    Sawtimber 
removals  amounted  to  slightly  more  than  6  billion  board 
feet  in  1970  (table  4),  of  which  only  50  million  were 
hardwoods. 

The  greatest  increase  (as  well  as  total  volume  removed 
was  on  the  National  Forests,  but  industrial  lands  also 
supported  a  significant  increase: 


Owner  group  or 

Percent 

Percent  of 

class 

change 

total 

(from 

1952  to 

1970) 

National  Forest 

+237 

68 

Other  pub  he 

+8 

8 

Industry 

+78 

16 

Other  private 

-23 

8 

All  owners 

+113 

100 

Roundwood  products  output  accounted  for  about  93 
percent  of  total  removals  during  the  1950-1970  period,  the 
remainder  being  logging  residues  (5  percent)  and  "other 
removals"  (2  percent)  associated  with  withdrawals  of 
forest  land  for  nontimber  uses.    There  was  no  appreciable 
difference  in  the  distribution  of  these  components  among 
owner  groups,  and  no  significant  changes  are  expected  in 
the  future.    The  northern  Rocky  Mountain  States  are 
currently  supplying  about  76  percent  of  the  roundwood 
products  from  growing  stock. 

By  1970,  sawtimber  products  output  totaled  about  5.6 
billion  board  feet,  compared  with  only  3.  0  billion  in  1952 
(table  4).    National  Forests  and  other  public  lands  contri- 
buted nearly  three-fourths  of  the  output,  which  is  about 
proportional  to  public  ownership  of  productive  forest  land 
in  the  Rocky  Mountains. 

Cutting  on  industrial  lands  increased  (fig.  5)  during 
the  1952-1970  period,  and  was  well  in  excess  of  growth. 
Products  output  from  nonindustrial  private  lands  dropped 
significantly,  and  by  1970  accounted  for  less  than  500 
million  board  feet  of  sawtimber,  compared  with  nearly 
650  million  in  1952. 
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Table  3. — Trends  and  projected  changes  in  timber  removals  from  growing  stock 
by  owner  class  in  the  Rocky  Mountains 


Owner  class 


Species 
group 


1970      '    1980   " 


Million  cubic  feet 


National  Forest 


Softwoods 
Hardwoods 


228.3              411.8              763.3             756.2 
1.7 2^3 11.4 18.4 


751.0  746.5 

23.6  28.1 


742.8 
31.8 


740.0 
34.6 


Other  public 


Softwoods 
Hardwoods 


79.1 
.3 


88.6  51.6 

.1  2.2 


75.9 

111.6 

111.6 

111.6 

3.9 

6.5 

6.5 

6.5 

Forest  industry 


Softwoods 
Hardwoods 


104.3 
.1 


134.2     185,9 
•2        ^ 


58.7 

136.3 

106.4 

106.4 

106.4 

1.6 

1.5 

1.2 

1.2 

1.2 

Other  private 


Softwoods 
Hardwoods 


61.5 

112.9 

186.1 

186.1 

186.1 

6.4 

13.7 

24.4 

24.4 

24.4 

121.8  106. 


126.6  210.5 


Softwoods 
Hardwoods 


533.0     737.8    1,128.2        1,028.0    1,076.1    1,150.6 

2.6 3^5       J  j  ■  ■■' 28.6 42.7 60.2 


1,146.9 
63.9 


1,144.1 
66.7 


535.6      741.3    1,140.1         1,056.6    1,118.8    1,210.8    1,210.8    1,210.8 


Table  4. — Trends  and  projected  changes  in  components  of  sawtimber  removals 
by  owner  class  in  the  Rocky  Mountains 


Owner  class 


National  Forest 


Million  board  feet1 


Timber  products 
Logging  residues 
Other  removals2 
Total  removals 


1,283 
72 

27 


,260 

133 

45 


2,438 


.3,675 

200 
2£_ 


3,651 
200 

134 


3,469 
1.89 
173 


3,315 
179 

207 


3,985 


3,831 


3,186 
171 
240 


3,081 

164 
271 


Other  public 


Timber  products 
Logging  residues 
Other  removals 
Total  removals 


427 
27 


446 

28 

9 


461 
29 


177 

13 


297 
18 


i>i 


Forest  industry 


Timber  products 
Logging  residues 
Other  removals 
Total  removals 


604 
38 


740 
46 


983 
Si 

19 


730 

46 


1,064 


415 
23 
23 


Other  private 


Timber  products 
Logging  residues 
Other  removals 
Total  removals 


639 

40 
13 


538 
34 
10 


494 

31 

10 


204 

15 
55 


421 
25 


668 
38 


670 
36 
37 


671 
35 


All  owners 


Timber  products 
Logging  residues 
Other  removals 
Total  removals 


2,953 

177 
60 


,984 
241 

79 


5,613 
322 
137 


762 

4,756 

4,819 

4,695 

4,592 

274 

266 

265 

254 

244 

277 

245 

291 

323 

354 

_0j ■'_ 


international  1/4-inch  rule. 

Other  removals  are  assumed  to  come  mainly  from  TSI  work,  and  therefore  much  of  the  volume  comes  from  trees 
smaller  than  sawtimber  size.  The  direct  conversions  of  cubic-foot  volumes  to  board-foot  volumes,  therefore,  are 
not  particularly  meaningful  but  are  shown  here  for  convenience. 
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Figure  5. --Trends  and  projections 
of  timber  products  output 
by  owner  class  in  the 
Rocky  Mountains. 


Mortality 


Mortality  in  Rocky 
Mountain  forests 
is  high. . . 


mostly  because 
of  insects  and  fire. 
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The  projected  decrease  in  cutting  on  industrial  lands 
and  the  sharp  projected  increase  for  nonindustrial  private 
and  "other  public"  owners  are  based  on  the  assumption 
that  by  the  year  2000,  these  owners  will  balance  cut  with 
growth. 


In  1970  the  loss  of  growing-stock  volume  to  mortality 
totaled  some  613  million  cubic  feet  (table  5),  nearly  three- 
fourths  the  volume  that  went  into  roundwood  products. 
Sawtimber  volume  losses  amounted  to  2.5  billion  board 
feet  (table  6),  almost  half  the  roundwood  products  output 
from  sawtimber.    Theoretically,  if  all  mortality  could  be 
salvaged,  the  annual  timber  supply  could  be  increased  by 
about  45  percent.     Unfortunately,  very  little  mortality  is 
in  fact  salvaged,  and  it  is  unlikely  that  much  of  it  could  or 
will  be. 

Bark  beetles  can  take  most  of  the  credit  for  the  dead 
trees  dotting  the  forest  landscape.    In  the  Northern  States, 
Douglas-fir  beetle  and  larch  casebearer  caused  much  of 
the  392-million-cubic-foot  loss  in  1970.    In  the  Southern, 
mountain  pine  and  spruce  beetles  accounted  for  a  good 
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Table  5. — Annual  mortality  of  growing  stock  on  commercial  forest  land 
in  the  Rocky  Mountain  States  by  region  and  owner  group,  1970 


Region 


All 
owners 


National 
Forest 


Other 
public 


Forest 
industry 


Other 
private 


North.  Rocky  Mt.  States 

South.  Rocky  Mt.  States 

All  Rocky  Mt.  States 


---------  Thousand  oubio  feet   ---------- 

392,099       279,799       39,659      22,508       50,133 
220,635 127,035 33,774 1,473 58,353 


612,734 


406,834 


73,433 23,981 


108,486 


Table  6. — Annual  mortality  of  sawtimber  on  commercial  forest  land  in  the 
Rocky  Mountain  States  by  region  and  owner  group,  1970 


Region 


All 
owners 


National 
Forest 


Other 
public 


Forest 
industry 


Other 
private 


-  -  Thousand  board  feets   International  1/4-inch  log  rule  -  - 

1,650,780      1,225,780     155,646      99,562      169,792 

824,202 500,202      124,049 5,445      194,506 


North.  Rocky  Mt.  States 

South.  Rocky  Mt.  States 

All  Rocky  Mt.  States 


2,474,982      1,725,982      279,695      105,007 


364,298 


portion  of  the  roughly  221  million  cubic  feet  of  mortality. 
The  losses  to  these  insects  are  distributed  about  the  same 
as  the  area  of  CFL — roughly  60  and  40  percent  in  the 
North  and  South,  respectively. 

The  commercial  species  most  affected  are  Douglas- 
fir,  western  larch,  ponderosa  pine,  lodgepole  pine,  and 
Engelmann  spruce. 

In  addition  to  the  large  volumes  of  timber  lost  to  in- 
sects, in  1970  about  391  million  board  feet  of  sawtimber 
went  up  in  smoke.    It  was  a  bad  fire  year,  especially  in 
Idaho  and  Montana,  which  sustained  95  percent  of  the  loss. 
Over  half  the  fires  were  started  by  lightning,  but  if  people 
had  been  more  careful,  up  to  164  million  board  feet  might 
have  been  spared.    In  terms  of  the  industrial  pocketbook, 
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Growth 


fire  losses  in  1970  were  valued  at  between  12  and  16  million 
dollars. 

There  is  a  more  subtle  kind  of  mortality  that  has  an 
important  impact  on  timber  supplies — suppression  mortality. 
Trees  that  die  from  lack  of  sufficient  light  in  overcrowded 
stands  usually  contain  little  volume,  but  in  some  areas  they 
die  in  enormous  numbers.    While  there  is  no  salvable 
volume  associated  with  the  death  of  these  trees,  such  losses 
represent  useless  growth  that  could  have  been  redirected  to 
trees  in  a  position  to  grow  to  merchantability. 


The  productive  capability  under  present  management 
of  CFL  in  the  Rocky  Mountain  States  is  reflected  by  the 
growth  data.    Gross  growth  of  growing  stock  in  1970 
totaled  nearly  2  billion  cubic  feet,  or  about  35  cubic  feet 
per  acre  (table  7).    This  is  a  conservative  estimate  because 
of  an  undetermined  amount  of  suppression  mortality. 

With  estimated  mortality  of  about  11  cubic  feet  per 
acre,  the  average  net  annual  growth  of  growing  stock  on  the 
56.6  million  acres  of  CFL  was  about  24  cubic  feet  per  acre 
in  1970  and  for  sawtimber,  90  board  feet.    The  resulting 
3.  7  board  foot-cubic  foot  ratio  of  growth  carries  the  impli- 
cation that  much  of  the  growth  is  occurring  in  the  lower 
diameter  classes,  an  outwardly  good  sign.    However,  clo- 
ser examination  reveals  that  much  of  the  growth  consists  of 
small  increments  on  large  numbers  of  trees  in  small-di- 
ameter stands,  many  of  which  are  stagnated  (fig.  6).    The 
value  of  such  growth  is  open  to  serious  question. 

Nearly  three-fourths  of  the  net  annual  growing  stock 
and  sawtimber  growth  is  in  the  Northern  States  (table  7 
and  8).     Putting  it  another  way,  roughly  60  percent  of  the 
area  accounts  for  75  percent  of  the  net  annual  growth. 


Table   7. — Gross   and  net   annual   growth  of  growing   stock   on   commercial    forest   land   in   the 
Rocky  Mountain   States   by  region   and  owner   group,    1970,    in   thousand   cubic   feet 

:North.    Rocky   Mt.    States :South   Rocky  Mt.    States:      All   Rocky  Mt.    States 


uwnersnip 

:    Gross 

Net    : 

Gross    : 

Net    : 

Gross   : 

Net 

National  Forest 

823,667 

543,868 

365,809 

238,774 

1,189,476 

782,642 

Other  public 

172,713 

133,054 

67,696 

33,922 

240,409 

166,976 

Forest  industry 

126,307 

103,799 

3,422 

1,949 

129,729 

105,748 

Other  private 

288,380 

238,247 

125,882 

67,529 

414,262 

305,776 

All  owners 

1,411,067 

1,018,968 

562,809 

342,174 

1,973,876 

1,361,142 

16 


Figure  6. --Although  the  growth  per  acre  of  this  stagnated  stand  is  at  an 
acceptable   level,    the  growth  per  stem  is  all  'but  insignificant. 
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GROWING  STOCK 
1970 


All  Rocky  Mountain 
States 


Northern  Rocky  Mountain 
States 


The  growth  picture  in  relation  to  total  removals  and 
mortality  is  not  encouraging  at  the  present  time,  particu- 
larly in  the  northern  Rocky  Mountain  States.    Removals 
(733.5  million  cubic  feet)  plus  mortality  (392. 1  million 
cubic  feet)  exceeded  growth  by  some  106.6  million  cubic 
feet  in  1970.    The  situation  suggests  a  real  need  for  some 
"preventive  medicine"  that  would  substitute  net  growth  for 
mortality.    For  example,  early  stocking  control  could 
transfer  suppression  mortality  into  the  growth  column. 

In  addition,  the  salvage  of  dead  material  deserves 
attention  for  several  reasons:  It  could  (1)  help  bring  growth 
and  removals  into  balance;  (2)  allow  for  increased  wood 
supplies  without  reducing  growing-stock  inventory;  (3)  re- 
duce costs  of  management  activities  such  as  fire  protection 
and  planting;  and  (4)  help  compensate  for  a  dwindling  land 
base  for  timber  production. 


Table    8. — Gross    and   net   annual    growth  of    sawtimber   on   commercial    forest   land 
in   the   Rocky  Mountain   States   by   region   and  owner   group,    1970,    in 
thousand  board   feet    (International    1/4-inch  rule) 


Ownership 


: North.    Rocky  Mt. 


Gross 


States  :South   Rocky  Mt.    States 
Net         :         Gross         :  Net 


All    Rocky  Mt.    States 
Gross       :  Net 


National   Forest 
Other  public 
Forest   industry 
Other  private 
All   owners 


3,265,264         2,039,484         1,566,281         1,066,079      4,831,545 


629,492 

543,462 

967,046 

5,405,264 


473,846 

443,900 

797,254 

3,754,484 


217,102 

9,876 

357,022 

2,150,281 


93,053 

4,431 

162,516 

1,326,079 


846,594 

553,338 

1,324,068 

7,555,545 


3,105,563 

566,899 

448,331 

959,770 

5,080,563 


WHAT'S  AHEAD 


Projecting  into 
the  future  is 
better  than 
prophesying 
about  it. 


Prophecies  are  statements  about  the  future  made  with- 
out data;  it  is  their  nature  to  be  short,  blunt,    and  usually 
devastating.     Predictions,  on  the  other  hand,  are  made 
either  with  or  without  data  and  allow  the  brave  and  foolish 
to  "stick  their  necks  out.  " 

Projections  about  future  situations  merely  state  what 
can  be  expected  if  certain  well-founded  assumptions  hold 
true — but  there  is  no  guarantee  that  these  assumptions  will 
hold  true. 

Our  look  at  the  future  is  a  projection,  nothing  more. 
It  describes  the  probable  consequences  of  continuing  the 
current  (1970)  forestry  posture  in  the  Rocky  Mountain 
States,  assuming  certain  expected  changes  in  the  commer- 
cial timber  base. 

In  1970  about  70,000  acres  were  regenerated  and 
92,000  received  timber  stand  improvement  work.    Other 
measures,  such  as  commercial  thinning  and  prescribed 
burning,  are  being  increasingly  used,  but  no  good  data  are 
available  on  the  extent  and  location  of  these  activities. 

Because  we  are  unable  to  predict  or  prophesy  the  fu- 
ture levels  of  timber  growing  activity,  protection,  and 
utilization,  our  projections  of  future  timber  supplies  are 
predicated  on  the  assumption  that  forestry  in  the  Rocky 
Mountains  will  continue  about  as  it  was  in  1970.    That  is, 
regeneration  and  timber  stand  improvement  efforts  will 
remain  about  the  same  (70,000  and  92,000  acres,  respec- 
tively), and  the  1970  allowable  cut  of  775  million  cubic 
feet  will  continue  to  be  removed  on  an  even-flow  basis 
from  the  National  Forests.    For  all  other  owners,  we 
assumed  that  by  the  year  2000  removals  will  be  brought 
into  balance  with  growth. 

In  addition  to  assumptions  about  continuation  of  the 
1970  level  of  management  (regeneration  and  thinning),  we 
made  similar  assumptions  on  the  profiles  of  mortality  and 
product  removals.    That  is,  we  assumed  the  diameter  dis- 
tribution of  trees  cut  or  dying  in  the  future  would  be  about 
the  same  as  in  1970. 
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National  Forests 


There  is  a 
shortage  of 
large  trees. 


Sawtimber 
removals 


If  cubic-foot  removals  are  continued  at  the  1970  level 
of  allowable  cut  and  with  current  levels  of  management, 
sawtimber  harvest  will  probably  decrease  8  percent  or  more 
by  the  year  2000  (table  9).    A  possible  exception  is  the  In- 
termountain  Region  (Forest  Service,  Region  4),  which  has 
a  relatively  larger  inventory  of  big  trees.    There  simply 
aren't  enough  large  trees  to  sustain  the  current  sawtimber 
cut  over  the  Rocky  Mountain  section  far  into  the  future. 

Continuing  removals  at  the  1970  rate  would  require 
cutting  more  heavily  in  the  smaller  diameter  classes  as 
old  growth  is  liquidated.    But  even  with  heavier  cutting  in 
smaller  diameter  classes,  a  buildup  in  basal  area  of  small 
trees  with  accompanying  slow  growth  and  significant  sup- 
pression mortality  appears  inevitable  without  at  least  a 
fivefold  increase  in  precommercial  thinning  (fig.  7).    One 
of  the  most  unattractive  consequences  of  harvesting  smaller 
diameter  trees  is  lower  quality  saw  logs  and  veneer  logs. 

There  are  some  factors  affecting  future  timber  sup- 
plies and  output  of  sawtimber  from  National  Forests  in  the 
Rocky  Mountains  that  are  not  apparent  in  the  data. 


Table  9. — Projected  sawtimber  removals  on  National  Forest  lands  by  Forest  Service  Regions1 


1970 


and  a  lagging 
thinning  program. 


2020 


Forest  Service 
Region 


1970  Removals, 
million  cu.  ft. 
(Projection  base) 


Projected  sawtimber  removals^ 


1970 


1980 


1990 


2000 


2020 


Northern 
Rocky  Mountain : 
Jntermountain4 
Southwestern 
Total 


328 
192 
143 
112 


------------  Million  board  feet   --------- 

1,683.4  1,657.0      1,609.8       1,576.9     1,548.3 

1,080.7  987.0  934.2  890.9  820.5 

668.5  772.8  756.8  739.2  708.8 

641.5  568.0  530.2  493.5  438.3 


775 


3,974.1 


3,984.8 


3,831.0 


3,700.5 


3,515.9 


^-Assuming  1970  level  of  management,  removal  of  the  allowable  cubic-foot  cut,  no  change  in  area 
of  CFL,  and  1970  relative  prices  and  costs. 

2Units  are  in  International  1/4-inch  rule.   Sawtimber  is  defined  to  include  trees  9  inches  and 
larger  d.b.h.  (11  inches  for  hardwoods);  this  is  not  consistently  used  locally  in  defining  allowable 
sawtimber  cut. 

3Allowable  sawtimber  removals  in  this  region  exceed  actual  cut. 

^As  explained  in  the  text,  because  of  data  inadequacies,  the  projected  increase  in  possible 
sawtimber  removals  for  the  Intermountain  Region  may  not  be  realistic. 
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DIAMETER  CLASS 


Figure   7 .--Present    (1970)   and  projected   (2020)   basal  area 
per  acre  by  diameter  class.     The  projected  stand  table 
for  2020  assumes  continuing  management  at  the  1970  level. 


Actual  output  will 
be  affected  by  the 
speed  with  which 
sales  can  be 
accomplished. . . 


For  example,  since  1970,  changes  in  utilization  stan- 
dards (reducing  minimum  diameter  of  sawtimber  to  7  inches 
in  some  areas)  have  resulted  in  upward  revisions  of  allow- 
able sawtimber  cut  in  the  Northern  Region  (Forest  Service, 
Region  1).    However,  actual  removals  have  been  some  200 
million  board  feet  below  the  allowable.    One  reason  is  that 
the  requirement  of  the  National  Environmental  Policy  Act 
(NEPA)  to  provide  impact  statements  for  individual  timber 
sales  has  slowed  down  contract  letting.    Another  is  current 
budgetary  constraints  that  preclude  the  hiring  of  necessary 
manpower.    The  result  is  that  timber  sales  in  1971  dropped 
to  1. 1  billion  board  feet,  a  reduction  of  500  million  board 
feet  from  the  previous  year. 


and  access  to 
timber  can  be 
gained. 


Still  another  factor  that  hinders  meeting  the  allowable 
cut  is  the  current  moratorium  on  harvesting  in  roadless 
areas  that  contain  much  of  the  sawtimber  volume.    Also, 
in  the  Rocky  Mountains  the  costs  for  roads  and  other  facets 
of  timber  development  are  high.    Depending  on  the  difficulty 
of  construction,  the  quality  of  the  road,  and  the  amount  of 
timber  serviced,  costs  could  vary  from  $10  to  well  over 
$20  per  thousand  board  feet.    Not  all  such  expenditures  can 
be  considered  costs  for  timber  extraction,  however.     Pos- 
sible benefits  from  increased  fire  protection  and  enhanced 
recreation  values  should  also  be  considered. 


As  of  December  1972  there  were  some  11  million  acres 
of  CFL  on  nearly  27  million  acres  of  roadless  areas  under 
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Sawtimber  removals 
must  drop. . . 


harvested  trees 
will  be  smaller. 


yet  the  thin- 
ning problem 
will  increase. 


study  for  possible  inclusion  in  the  Wilderness  System.    Of 
that  amount,  however,  only  about  6  million  acres  were  con- 
sidered as  favorably  suited  for  Wilderness  use;  at  stake  is 
an  annual  allowable  cut  of  about  154  million  board  feet  of 
timber.     This  is  a  sizable    amount,  even  though  it  repre- 
sents less  than  4  percent  of  the  1970  sawtimber  removals. 

However,  any  anguish  over  the  prospect  of  such  a 
"loss"  should  be  tempered  with  the  knowledge  that  on  CFL 
in  1970,  twice  the  amount  of  wood  was  left  in  the  woods  as 
logging  residue,  and  about  12  times  that  much  sawtimber 
(2.6  billion  board  feet)  was  lost  to  mortality. 

In  general,  the  projected  trends  in  removals  for  Na- 
tional Forests  under  present  management  levels  indicate: 

1.  The  present  level  of  sawtimber  cut  cannot  be  main- 
tained, except  perhaps  in  Region  4.     Even  there,  however, 
because  inventory  data  for  some  forests-are  nearly  10  years 
old  and  the  Region  has  recently  experienced  serious  insect 
problems  and  heavy  timber  losses,  the  mortality  rates  are 
probably  understated  and  the  projected  increase  in  sawtim- 
ber removals  may  not  materialize. 

2.  Continuing  the  current  allowable  cubic-foot  cut  will 
result  in  increasingly  greater  volumes  coming  from  smaller 
size-classes. 

3.  In  spite  of  increased  removals  of  smaller  material, 
there  will  be  more  volume  in  trees  less  than  12  inches 
d.b.h. ,  unless  there  is  a  substantial  increase  in  precom- 
mercial  thinning.    This  will  further  aggravate  the  problems 
of  overstocking  and  slow  growth  that  already  exist  in  many 
parts  of  the  Rocky  Mountains. 


Other  Owners 


Other  owners  can 
provide  about 
one-third  of  the 
cubic-foot  supply 
that  will  be  avail- 
able by  2000. 


Projections  for  other  owner  groups  assumed  a  balance 
of  growth  and  removals  by  the  year  2000.     On  public  lands 
this  means  an  increase  in  removals,  but  with  a  larger  por- 
tion coming  from  smaller  trees. 

Because  removals  from  industrial  lands  have  exceeded 
growth  for  at  least  two  decades,  these  lands  cannot  be  re- 
lied upon  to  provide  much  of  the  future  sawlog  output — the 
volumes  simply  are  not  there. 

Other  private  lands  could  increase  their  contribution 
to  a  level  that  would  equal  growth,  but  considering  the 
apparent  reluctance  of  these  owners  to  cut  in  the  past, 
future  prices  will  likely  influence  cutting  rates. 
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In  Total 


Sawtimber  removals 
will  be  lower  and  trees 
cut  will  be  smaller, 
although  cubic -foot 
inventories  will 
increase. 


The  net  effect  of  maintaining  the  1970  level  of  remov- 
als on  National  Forests  and  balancing  removals  and  growth 
on  other  lands  will  be  a  gradual  increase  in  growing-stock 
inventory.    This  will  be  due  to  increased  growth  on  Na- 
tional Forests  and  removals  below  the  expected  net  growth 
rate. 


1970 


2020 


Continuing  the  level  of  management  possible  with  cur- 
rent budgets  would  provide  about  1.4  billion  cubic  feet  (a- 
bout  5.3  billion  board  feet  of  sawtimber)  annually.    How- 
ever, maintaining  that  level  of  product  removals  would 
cause  a  reduction  in  sawtimber  harvest  because  of  the  ne- 
cessity of  cutting  smaller  trees.    In  addition,  stacking  up 
basal  area  in  smaller  diameter  classes  will  only  add  to 
already  large  areas  of  stagnated,  low-  or  no-growth  stands 
found  throughout  the  Rocky  Mountains. 


National  Forests 
will  provide  most 
of  the  timber,  but 
administrative  re- 
quirements may  slow 
the  pace  at  which 
output  can  be  realized. 


Heavy  reliance  on  National  Forests  for  sawtimber 
supplies  could  be  an  important  factor  in  timber  output  in 
the  Rocky  Mountains  in  the  near  future.     Legislative  re- 
quirements impose  limitations  on  the  speed  with  which 
sales  can  be  accomplished  under  current  manpower  and 
funding.    Also,  the  proximity  of  harvestable  timber  to 
markets  may  have  some  influence  on  sales  at  current 
prices.    Indications  are  that,  since  1970,  sales  and  re- 
movals have  dropped  substantially  in  some  Regions. 
Therefore,  current  and  prospective  financing  for  sale  ad- 
ministration and  road  development  on  National  Forests  may 
be  a  key  element  in  interpreting  the  timber  supply  outlook. 


Opportunities  for  Increasing  Timber  Supplies 


Land  use,  utilization, 
and  management 
activities. . . 


still  hold  the  key 
to  future  timber 
supplies. 


Three  basic  factors  will  influence  future  timber  sup- 
plies in  the  Rocky  Mountains:  (1)  land-use  policies  and  the 
effectiveness  of  coordinated  programs  for  joint  resource 
use;  (2)  technological  advances  in  harvesting  and  utiliza- 
tion; and  (3)  the  extent  to  which  management  activities  (in- 
cluding protection  and  harvesting)  can  be  and  are  applied. 
Adequate  manpower,  money,  and  ecologically  and  estheti- 
cally  acceptable  management  practices  are  fundamental  to 
successful  timber-growing  programs. 

There  is  nothing  particularly  new  about  the  preceding 
statements  concerning  timber  supply.  However,  some  of 
the  implications  in  these  statements  are  new,  particularly 
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those  regarding  the  influence  the  public  holds  in  relation  to 
land-use  policies,  and  timber  management  and  harvesting 
activities. 

Land-use  policies  reflecting  public  goals  will  largely 
dictate  the  size  and  character  of  the  timber-growing  base, 
simply  because  three-fourths  of  the  CFL  in  the  Rocky 
Mountains  is  publicly  owned.    During  the  past  few  years  the 
amount  of  land  that  could  and  should  be  included  in  the  tim- 
ber base  for  purposes  of  estimating  allowable  cut  has  re- 
ceived much  judicial,  emotional,  and  scientific  attention. 
At  present,  there  is  no  reason  to  expect  the  area  of  forest 
land  suitable  and  available  for  timber  production  will  be  any 
greater  than  47.5  million  acres  after  1980.    Nor  are  there 
many  reasons  to  think  it  will  be  less  than  that.    Given  this 
area  to  rely  on,  the  timber  supply  will  depend  on  what  is 
done  with  that  land. 

The  public's  influence  on  timber  supply  does  not  end 
with  land-use  policies  and  the  size  of  the  timber-growing 
base,  however.     Public  disagreement  with  the  nature  or 
consequences  of  timber  management  activities  can  effect 
delays  and  inefficiencies  or  even  prevent  getting  the  job 
done  (fig.  8,  9). 


Figure  8. --Some  harvesting 
operations ,   such  as  this 
operation  invite  public 
attention. 
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Figure  9. --Some 
others  don't. 


Getting  nonstocked 
land  into  production 
would  increase 
supplies,  but  right 
now. . . 


For  example,  there  are  situations  in  which  clearcut- 
ting  is  the  most  reasonable  approach  to  harvest  and  re- 
generation without  inordinately  large  dollar  investments. 
However,  the  public's  notable  lack  of  enthusiasm  for  this 
practice  can  create  problems  for  the  timber  manager.    In 
some  situations,  rather  than  ciearcut  and  regenerate  nat- 
urally, a  less  severe  harvesting  scheme  can  be  used  and 
then  seedlings  planted.    But  the  cost  for  this  kind  of  opera- 
tion is  higher. 

On  the  other  hand,  a  stand  heavily  infected  with  mis- 
tletoe cannot  be  replaced  by  a  disease-free  one  unless  the 
old  stand  is  ciearcut,  the  slash  and  debris  burned,  and  the 
area  planted. 

At  this  point  the  size  of  the  timber  base  is  probably 
not  as  important  as  whether  the  land  is  in  productive  con- 
dition.   In  1970  there  were  about  2.7  million  acres  of 
nonstocked  productive  land  in  the  Rocky  Mountains.    If 
the  lands  were  in  production  at  even  the  present  growth 
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land  is  being  cut 
faster  than  it  can 
be  regenerated. 


A  sixfold  increase 
in  regeneration 
activities  is  needed. 


There  are  four  basic 
ways  to  increase 
timber  supplies. . . 


Shorten  the  rotation, 
shorten  precommercial 
growing  period,  reduce 
losses,  and  improve 
utilization. 


rate  of  24  cubic  feet  per  acre  per  year,  timber  supplies 
would  theoretically  be  increased  by  some  55  million  cubic 
feet  annually. 


Are  the  nonstocked  areas  awaiting  regeneration  likely 
to  be  back  in  production  very  soon?    Probably  not.    The  2.7 
million  acres  represent  the  backlog  as  of  1970.    To  generate 
the  present  level  of  roundwood  output  from  the  forest,  about 
247,000  acres  are  cut  over  annually.    The  present  rate  of 
regeneration  of  nonstocked  land,  including  that  cut  over  in 
the  recent  past,  is  about  82,000  acres.    The  planting  and 
seeding  efforts  account  for  nearly  70,000  acres,  and  only 
about  12,000  acres  are  successfully  regenerated  naturally. 

If  the  current  trend  continues,  the  2.7  million  acres 
will  blossom  into  more  than  4  million  acres  of  nonstocked 
land  by  1980.    To  prevent  this  kind  of  galloping  desolation 
would  take  a  regeneration  program  about  six  times  the 
magnitude  of  the  1970  program.     Such  an  effort  would, 
before  1980,  eliminate  the  backlog  and  help  assure  more 
prompt  regeneration  of  areas  yet  to  be  cut. 

With  a  fixed  area  of  productive  forest  land,  there  are 
only  a  few  ways  in  which  output  from  that  land  can  be 
increased  over  a  given  period  of  time.     First,  the  rotation 
can  be  shortened  by  reducing  the  regeneration  period. 
Second,  early  stocking  control  and  other  measures  can 
shorten  the  precommercial  growing  period.     Third,   losses 
from  fire,  insects,  and  diseases  can  be  decreased.     Fourth, 
better  utilization  at  the  mills  and  more  careful  harvesting 
operations  in  the  woods  can  reduce  waste. 

In  terms  of  shortening  the  rotation,  regeneration  cy- 
cles are  important  and  have  been  discussed  somewhat 
already.    Assuring  that  cutover  areas  are  regenerated  in 
5  years  or  less  could  help  considerably.     Precommercial 
thinnings  are  lagging  and  an  effort  even  five  times  as  great 
as  the  current  one  probably  would  not  be  adequate.   Increases 
in  commercial  thinnings  are  possible  but  there  are  nagging 
problems  of  stand  accessibility,  proximity  to  markets,  and 
merchantability. 

Insect,  disease,  and  fire  losses,  if  reduced,  could 
substantially  increase  available  supplies.    The  potential 
size  of  such  increases  has  already  been  indicated  by  cur- 
rent loss  figures. 

It  must  be  remembered  that  activities  such  as  regen- 
eration, thinning,  and  insect  and  disease  control  are  more 
relevant  to  long-run  timber  supplies  than  to  short-run 
supplies.    The  so-called  "allowable-cut  effect"  can  make  it 
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possible  to  increase  removals  as  soon  as  cultural  treat- 
ments are  initiated.    Such  increases  could  only  be  as  large 
as  the  expected  increase  in  growth  per  year  resulting  from 
the  treatments.    However,  short-run  capture  of  the  expec- 
ted growth  increase  requires  a  sufficient  volume  of  wood  in 
large -diameter  trees.    Without  a  large  quantity  of  wood 
being  "stored  on  the  stump, "  there  is  no  way  to  increase 
removals  without  cutting  into  growing-stock  inventory. 
Thus,  Rocky  Mountain  States,  being  without  large  volumes 
of  big  sawtimber  trees,  cannot  capture  the  full  "allowable- 
cut  effect"  to  increase  short-run  timber  supplies,  even  if 
massive  investments  in  timber  culture  activities  are  made. 

The  best  opportunity  for  increasing  timber  supply  in 
the  short  run  is  to  increase  the  level  of  utilization.    Better 
harvesting  methods  could  capture  more  of  the  material 
presently  left  unused  or  destroyed  in  the  woods.    New  tech- 
nology could  make  more  material  available  for  harvest,  and 
more  of  the  wood  harvested  convertible  to  usable  products. 

Readers  expecting  some  magical  numbers  of  probable 
or  even  possible  future  timber  supplies  from  the  Rocky 
Mountain  States  are  due  for  a  disappointment.    Whatever 
sustainable  timber  supply  level  can  be  achieved  in  the  fu- 
ture is  obscured  by  a  number  of  "ifs.  " 

Future  supplies  hinge  on  several  definable  but  unpre- 
dictable factors,  such  as: 

1.  How  the  public  views  and  expresses  its  goals  for 
publicly  owned  forest  land. 

2.  How  Congress  interprets  those  goals,  and  reacts 
to  provide  both  dollars  and  manpower. 

3.  How  managers  interpret  the  same  goals  and  plan 
for  their  accomplishment. 

4.  How  effectively  the  funds  provided  by  Congress  are 
used  for  timber  management  activities  and  in  meeting  en- 
vironmental goals. 

5.  How  private  owners  view  their  productive  land  and 
the  incentives  they  have  for  contributing  more  to  the  timber 
supply. 

Once  the  smoke  has  cleared  on  the  land-use  issue  and 
planning  is  underway  to  get  the  most  out  of  the  forest  with 
the  money  provided,  the  effective  use  of  money  will  depend 
upon  how  well  alternative  projects  are  evaluated. 
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To  design  a  good 
program  for 
increasing  timber 
supply  within  the 
constraints  of  NEPA 
and  multiple  use, 
management  requires 
good  planning  information. 


The  need  to  evaluate  alternative  programs  for  timber 
output  in  relation  to  land-use  policy  is  well  recognized. 
However,  the  kinds  of  resource  inventories  required  to 
provide  appropriate  information  and  the  high  cost  of  obtain- 
ing and  evaluating  that  information  are  not  so  well  recog- 
nized.   Present  inventories  do  not  deal  adequately  with  the 
question  of  availability  of  forest  land  for  timber  use,  which 
is  basic  to  realistic  timber  supply  appraisals.    Nor  do 
these  inventories  provide  the  kind  of  data  necessary  to  make 
meaningful  evaluations  of  the  consequences  of  alternative 
resource  management  programs. 

This  is  true  for  all  forest  resources,  not  just  timber. 
One  of  the  key  issues  in  forest  land  management  is  being 
able  to  demonstrate  how  manipulating  one  resource  affects 
the  others.     For  example,  will  attempts  to  produce  more 
wood  on  an  area  result  in  more,  less,  or  the  same  amount 
of  forage?   Will  such  attempts  degrade  or  enhance  water 
quality?    Answering  such  questions  requires  resource  data 
unlike  that  which  has  been  gathered  in  the  past. 

It  is  a  bit  presumptuous  to  get  excited  about  the  pos- 
sible consequences  of  certain  programs  and  policies  if  the 
consequences  are  estimated  from  some  general  data  that 
were  not  intended  to  be  used  for  such  purposes.    About  the    I 
best  that  can  be  done  is  to  define  the  general  direction  the 
present  program  is  heading. 


To  increase  timber 
supplies,  forest  land 
managers,  the  public, 
and  Congress  will 
have  to  become  more 
serious  about  it. 


If  money,  manpower,  and  technology  are  available  and 
used  effectively,  chances  are  good  that  future  timber  sup- 
plies can  be  increased  in  the  Rocky  Mountain  States  in  spite 
of  the  reduction  in  the  size  of  the  timber  base.    At  the  same 
time,  the  value  of  nontimber  resources  can  be  greatly  en- 
hanced.   But  it  is  obvious  that  more  thoughtful  management 
effort  will  be  needed  to  meet  these  goals,  as  well  as  a 
greater  commitment  on  the  part  of  the  public  and  the 
Congress. 
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Glossary 


Land  Use  Classes 


Forest  land 


Land  at  least  16.  7  percent  stocked  by  forest  trees  of 
any  size,  or  formerly  having  had  such  tree  cover,  and  not 
currently  developed  for  nonforest  use.     (Note:  Stocking  is 
measured  by  comparison  of  basal  area  and/or  number  of 
trees,  by  age  or  size  and  spacing  with  specified  standards. 
The  minimum  area  for  classification  of  forest  land  is  1 
acre.    Roadside,  streamside,  and  shelterbelt  strips  of 
timber  must  have  a  crown  width  of  at  least  120  feet  to 
qualify  as  forest  land.     Unimproved  roads  and  trails, 
streams,  or  other  bodies  of  water  or  clearings  in  forest 
areas  shall  be  classed  as  forest  if  less  than  120  feet  in 
width. )    Also  see  definitions  for  land  area,  commercial 
forest  land,  stocking,  unproductive  forest  land,  and  water. 


Commercial 
forest  land 


Forest  land  producing  or  capable  of  producing  crops 
of  industrial  wood  and  not  withdrawn  from  timber  utiliza- 
tion.    (Note:  Areas  qualifying  as  commercial  forest  land 
have  the  capability  of  producing  in  excess  of  20  cubic  feet 
per  acre  per  year  of  industrial  wood  under  management. 
Currently  inaccessible  and  inoperable  areas  are  included, 
except  when  the  areas  involved  are  small  and  unlikely  to 
become  suitable  for  production  of  industrial  wood  in  the 
foreseeable  future. ) 


Deferred  forest 
land 


National  Forest  lands  that  meet  productivity  standards 
for  commercial  forest,  but  are  under  study  for  possible 
inclusion  in  the  Wilderness  System. 


Unregulated 
forest  land 


Portions  of  commercial  forest  land  and  the  noncom- 
mercial forest  land  which  will  not  be  utilized  for  sustained 
timber  production. 


Noncommercial 
forest  land 


(1)  Unproductive  forest  land  incapable  of  yielding  crops 
of  industrial  wood  because  of  adverse  site  conditions,  and 
(2)  productive-reserved  forest  land. 


Productive-re- 
served forest 
land 


Forest  land  sufficiently  productive  to  qualify  as  com- 
mercial forest  land,  but  withdrawn  from  timber  utilization 
through  statute,  administrative  designation,  or  exclusive 
use  for  Christmas  tree  production. 
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Unproductive 
forest  land 


Nonforest  land 


Forest  land  incapable  of  producing  20  cubic  feet  per 
acre  of  industrial  wood  under  natural  conditions,  because 
of  adverse  site  conditions.     (Note:  Adverse  conditions  in- 
clude sterile  soils,  dry  climate,  poor  drainage,  high  ele- 
vation, steepness,  and  rockiness. ) 

Land  that  has  never  supported  forests  and  lands  for- 
merly forested  where  use  for  timber  management  is  pre- 
cluded by  development  for  other  uses.     (Note:  Includes 
areas  used  for  crops,  improved  pasture,  residential 
areas,  city  parks,  improved  roads  of  any  width  and  ad- 
joining clearings,  powerline  clearings  of  any  width,  and 
l-to-40-acre  areas  of  water  classified  by  the  Bureau  of 
the  Census  as  land.    If  intermingled  in  forest  areas,  un- 
improved roads  and  nonforest  strips  must  be  more  than 
120  feet  wide,  and  clearings,  etc. ,  more  than  1  acre  in 
size,  to  qualify  as  nonforest  land. ) 


Ownership 


Ownership  Classes 

Property  owned  by  one  owner,  regax-dless  of  the  num- 
ber of  parcels  in  a  specified  area. 


National  Forest 
land 


Federal  lands  which  have  been  legally  designated  as 
National  Forest  or  purchase  units,  and  other  lands  under 
the  administration  of  the  Forest  Service,  including  experi- 
mental areas  and  Bankhead- Jones  Title  III  lands. 


Bureau  of  Land 
Management  lands 

Indian  lands 


Federal  land  administered  by  the  Bureau  of  Land 
Management. 

Tribal  lands  held  in  fee  by  the  Federal  Government, 
but  administered  for  Indian  tribal  groups  and  Indian  trust 
allotments. 


Miscellaneous 
Federal  lands 


Federal  lands  other  than  National  Forest  lands,  lands 
administered  by  the  Bureau  of  Land  Management,  and 
Indian  lands. 


Other  Federal 
lands 


State,  County, 
and  municipal 
lands 


Federal  lands  other  than  National  Forest  lands,  in- 
cluding lands  administered  by  the  Bureau  of  Land  Manage- 
ment, Bureau  of  Indian  Affairs,  and  other  Federal  agencies. 

Lands  owned  by  States,  counties,  and  local  public 
agencies  or  municipalities,  or  lands  leased  to  these 
governmental  units  for  50  years  or  more. 
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Other  public 


All  federal  lands  other  than  National  Forest  lands, 
and  State,  county,  and  municipal  lands. 


Farmer-owned 
lands 


Forest  industry 
lands 


Lands  owned  by  farm  operators.    (Note:  These  exclude 
land  leased  by  farm  operators  from  nonfarm  owners,  such 
as  railroad  companies  and  States. ) 

Lands  owned  by  companies  or  individuals  operating 
wood-using  plants. 


Forest  types 


Major  forest 
tv£e_ 


Commercial 
species 


Noncommercial 
species 


Forest  Type  and  Tree  Species 

A  classification  of  forest  land  based  upon  the  species 
forming  a  plurality  of  live-tree  stocking.     (Note:  Types 
shall  be  determined  on  the  basis  of  species  plurality  of 
all  live  trees  that  contribute  to  stocking;  that  is,  up  to  a 
maximum  of  16  percent  at  each  plot  point  based  upon  a 
10 -point  location. 

A  grouping  of  local  forest  types  into  about  10  eastern 
and  10  western  groups.    The  groupings  are  based  upon 
similar  and  associated  species. 

Tree  species  presently  or  prospectively  suitable  for 
industrial  wood  products.     (Note:  Excludes  species  of 
typically  small  size,  poor  form,  or  inferior  quality,  such 
as  hawthorn  and  sumac,  scrub  willow  and  alder. ) 

Tree  species  of  typically  small  size,  poor  form,  or 
inferior  quality  which  normally  do  not  develop  into  trees 
suitable  for  industrial  wood  products. 


Softwoods 


Coniferous  trees,  usually  evergreen  having  needles 
or  scale  like  leaves. 


Hardwoods 


Dicotyledonous  trees,  usually  broad-leaved  and 
deciduous. 


Class  of  Timber 


Growing-stock 
trees 

Rough  trees 


Live  trees  of  commercial  species  meeting  specified 
standards  of  quality  or  vigor;  excludes  cull  trees. 

(1)  live  trees  of  commercial  species  that  do  not  con- 
tain at  least  one  12-foot  saw  log  or  two  noncontiguous  saw 
logs,  each  8  feet  long  or  longer — now  or  prospectively — 
and/or  do  not  meet  Regional  specifications  for  freedom 
from  defect  primarily  because  of  roughness  or  poor  form; 
(2)  all  live  trees  of  noncommercial  species. 
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Rotten  trees 


Cull 


Live  trees  of  commercial  species  that  do  not  contain 
at  least  one  12-foot  saw  log,  or  two  noncontiguous  saw 
logs,  each  8  feet  long  or  longer — now  or  prospectively — 
and/or  do  not  meet  Regional  specifications  for  freedom 
from  defect  primarily  because  of  rot;  that  is,  when  more 
than  50  percent  of  the  cull  volume  in  a  tree  is  rotten. 

Portions  of  a  tree  that  are  unusable  for  industrial  wood 
products  because  of  rot,  form,  or  other  defect. 


Salvable  dead 
trees 


Mortality  trees 


Standing  or  down  dead  trees  that  are  considered  mer- 
chantable by  Regional  standards. 

Trees  formerly  growing  stock  dying  from  natural 
causes  during  a  specified  period,  usually  annually. 


Diameters  and  Size  Classes 


Diameter  classes 


Tree  size  class 


A  classification  of  trees  based  on  diameter  outside 
bark,  measured  at  breast  height  (4-1/2  feet  above  the 
ground).     (Note:  d.b.h.  is  the  common  abbreviation  for 
diameter  at  breast  height.    Two-inch  diameter  classes 
are  commonly  used  in  Forest  Survey,  with  the  even  inch 
the  approximate  midpoint  for  a  class.    For  example,  the 
6-inch  class  includes  trees  5.0  through  6.9  inches  d.b.h. 
inclusive. ) 

A  classification  of  trees  based  on  diameter  at  breast 
height,  including  sawtimber  trees,  poletimber  trees,  and 
saplings  and  seedlings. 


Seedlings 

Saplings 

Poletimber 
trees 


Sawtimber 
trees 


Live  trees  less  than  1.0  inch  in  d.b.h. 

Trees  1.0  to  5.0  inches  in  d.b.h. 

Trees  at  least  5.0  inches  in  d.b.h. ,  but  smaller  than 
sawtimber  size. 

Trees  exceeding  poletimber  size.  In  the  Intermoun- 
tain  States,  the  minimum  d.b.h.  for  softwood  sawtimber 
is  9.0  inches,  and  11.0  inches  for  hardwoods. 


Volume 


Net  volume 


Gross  volume  less  deductions  for  rot,  sweep,  or 
other  defect  affecting  use  for  timber  products. 
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Growing-stock 
volume 


Net  volume  in  cubic  feet  to  live  sawtimber  trees  and 
live  poletimber  trees  from  stump  to  a  minimum  4.0  inch 
top  (of  central  stem)  outside  bark.    Net  volume  equals 
gross  volume  less  deduction  for  rot  and  missing  bole 
sections. 


International 
1/4 -inch  rule 


The  standard  board-foot  log  rule  adopted  nationally  by 
the  Forest  Service  for  the  presentation  of  Forest  Survey 
volume  statistics. 


Growth  and  Mortality 


Gross  growth 


Net  annual 


growth 


Annual  increase  in  net  volume  of  trees  in  the  absence 
of  cutting  and  mortality.    Includes  ingrowth  and  accretion. 

The  increase  in  net  volume  of  a  specified  size  class 
for  a  specific  year.     (Note:  Components  of  net  annual 
growth  include  the  increment  in  net  volume  of  trees  at  the 
beginning  of  the  specific  year  surviving  to  its  end,  plus 
net  volume  of  trees  reaching  the  size  class  during  the 
year,  minus  the  net  volume  of  trees  that  died  during  the 
year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year. ) 


Ingrowth 


Accretion 


The  number  or  net  volume  of  trees  that  grow  large 
enough  during  a  specified  year  to  qualify  as  saplings, 
poletimber,  or  sawtimber.    The  measurement  is  at  the 
size  of  entry  into  the  size  class. 

Annual  increase  in  net  volume  of  trees  in  a  size  class, 
and  the  increase  in  net  volume  of  trees  after  reaching  a 
measured  size  class  during  the  year. 


Mortality 


Number  or  sound-wood  volume  of  growing  stock  trees 
dying  from  natural  causes  during  a  specified  period. 


Timber  Cut 


Allowable  cut 


Timber  re- 
movals 


The  volume  of  timber  that  could  be  cut  on  commer- 
cial forest  land  during  a  given  period  under  specified 
management  plans  aimed  at  sustained  production  of  tim- 
ber products. 

The  net  volume  of  growing  stock  trees  removed  from 
the  inventory  by  harvesting,  cultural  operations,  such  as 
timber-stand  improvement,  land  clearing,  or  changes  in 
land  use. 
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Timber  products 


Roundwood 
products 


Plant  residues 


Logging  residues 
Other  removals 

Rotation 


Industrial  wood 


Roundwood  products  and  plant  byproducts.     (Note: 
Timber  products  output  includes  roundwood  products  cut 
from  growing  stock  on  commercial  forest  land,  and  from 
other  sources,  such  as  cull  tree,  salvable  dead  trees, 
limbs,  and  saplings,  or  from  trees  on  noncommercial 
and  nonforest  lands,  and  from  plant  byproducts. ) 

Logs,  bolts,  or  other  round  sections  cut  from  trees 
for  industrial  or  consumer  uses.     (Note:  Includes  saw 
logs,  veneer  logs  and  bolts,  cooperage  logs  and  bolts, 
pulpwood,  fuelwood,  piling,  poles,  hewn  ties,  mine  tim- 
bers, and  various  other  round,  split,  or  hewn  products. ) 

Wood  materials  from  manufacturing  plants  not  utilized 
for  some  product.     (Note:  Includes  slabs,  edgings,  trim- 
mings, miscuts,  sawdust,  shavings,  veneer  cores  and 
clippings,  and  pulp  screenings. ) 

The  unused  portions  of  trees  cut  or  killed  by  logging. 

The  net  volume  of  growing-stock  trees  removed  from 
the  inventory  by  cultural  operations,  such  as  timber-stand 
improvements,  land  clearing,  and  changes  in  land  use. 

The  period  of  years  between  establishment  of  a  stand 
of  timber  and  the  time  when  it  is  considered  ready  for 
cutting  and  regeneration. 

Quality 

All  roundwood  products,  except  fuelwood. 


Site 


Site  class 


A  classification  of  forest  land  in  terms  of  inherent 
capacity  to  grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  annual 
growth  of  growing  stock  (not  including  thinnings)  attain- 
able in  fully  stocked  stands  at  culmination  of  mean  annual 
growth.    Height -age  relationships  are  usually  used  as 
indicators  of  the  specified  volume-site  class. 


Stand  Size  Classes 


Stand-size  class 


A  classification  of  forest  land  based  on  the  size 
class  of  growing  stock  trees  on  the  area,  that  is, 
sawtimber,  poletimber,  or  seedlings  and  saplings. 
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(Note:  Only  those  trees  that  contribute  to  no  more  than 
16  percent  stocking  at  a  plot  point,  based  upon  a  10-point 
location,  will  be  considered  in  determining  stand-size 
class. ) 


Sawtimber  stands 


a.    Stands  at  least  16.7  percent  stocked  with  growing 
stock  trees,  with  half  or  more  of  total  stocking  in  saw- 
timber  or  poletimber  trees,  and  with  sawtimber  stocking 
at  least  equal  to  poletimber  stocking. 


Poletimber  stands 


b.    Stands  at  least  16.7  percent  stocked  with  growing 
stock  trees  in  which  half  or  more  of  this  stocking  is  in 
poletimber  and/or  sawtimber  trees,  and  with  poletimber 
stocking  exceeding  that  of  sawtimber. 


Sapling-seeding 
stands 


c.    Stands  at  least  16.7  percent  stocked  with  growing 
stock  trees  in  which  more  than  half  of  the  stocking  is 
saplings  and/or  seedlings. 


Nonstocked  land 


d.    Commercial  forest  land  less  than  16.7  percent 
stocked  with  growing-stock  trees. 


36 


Forest 

Survey  Tables 
10-55 


It) 

(11 

■P 

M 

T) 

0 

0 

c 

H 

in 

ifl 

•n 

ID 

u 

c 

(li 

o 

<n 

H 

H 

rH 

(0 

vo  m  rH  m  *r   (N 


IC 

CD 

O 

r- 

01 

\D 

vU 

(  ) 

(I) 

^h 

f* 

CN 

m 

01 

CN 

T 

,H 

ij\     CO    H    lA    ^    fN 


in  r-   cd  p- 


iH   co  lti   vo  r-   <yi 


pi  n  <j   ui  m  h 
■x>  r*  en  en  h 

CO    (^    CO    1- 


in    rH    CO    rH    r-    CO 


en  in  m  tj  ^<  in 

vO    P-    vO    CN 

m  <n  p-  Tf 


m  r^  o>  cn  o  o~i 


11    o 

lO 

kO 

01   o 

o  r- 

o 

T 

CD    OC 

"■    01 

in 

(XI 

r- 

*T   m  m  ix)  m 


CN 

P- 

CN 

T 

'X 

CO 

rj 

^ 

m 

,_, 

m 

in 

r-* 

1  J 

t  i 

cn 

iO 

in 

rH 

o 

cn 

CT* 

i  i 

fN 

CO   i^)    cr»    m    rH   rn 


m  m  r-   co  t  cm 


m 

CO 

r~- 

it) 

T 

-r 

r~ 

01 

fN 

^H 

□ 

T 

'T 

o 

in 

CO 

CO    P*-    O    vO    rH    <T 


o 

CN 

VD 

o 

T 

H 

Ol 

01 

T 

n 

01 

in 

III 

^T 

(  i 

r~ 

01 

a) 

M 

T 

LO 

H 

m 

CJ 

O    .-H    CN    O    rH    o 


10 

in 

r» 

LO 

GO 

n 

L/l 

r- 

T 

Q 

CO 

rH 

Li  1 

m 

CO 

rn 

r^ 

rH 

in 

m 

r- 

rn 

CO 

(N 

cn  o  in  r»  <x>  cm 


0    o    C    c    3 


il   »S  S  in 

■0   T3 

MM  £  £  £ 

£   £     U     «     « 

4J    4J    p    JJ    4J    e 


2   W   £    W   S 


fH  cH         in 


lO 

-T 

CN 

in 

<£} 

O 
O 

T 

r-- 

00 

cn 

CN 
vO 
10 

a 

01 

CO 

m 

Ol 

in 

fN 

LTi 

rs 

r- 
rn 

m 

CN 

in 

M 

m 

r-i 

m 
in 

CN 

cn 

cn 
m 

H 

H 

H 

H 

X' 

in 

cn 

in 

rH 

ID 

m 

in 

in 

CO 

in 

CN 

m 

rs 

CN 

cn 

10 

H 

P- 

cc 

in 

LP 

in 

l£ 

m 

^D 

O 

P- 

Li 

rn 

CO 

03 

CO 

CN 

O 

H 

CN 

m 
m 

CO 
rj 

in 

CN 
rH 

H 

H 
H 

H 

CN 

O 

CN 

1 1 ) 

m 
in 

in 

CN 

ro 

u  , 
o 

CN 

m 

T 

i 

vO 

'...' 

o 

CN 
O 

00 

I  J 
t  I 

DO 

in 

kO 

CN 

CO 

10 
ID 

rn 

cn 
m 
o 

0> 

r- 

CN 

r-i 

m 

o 
to 

in 

CO 

m 

CM 

r-H 

«o 

o 

■L 

o 
o 
p- 

m 

CO 

CN 

CN 
H 

CO 
n 

rH 

m 

CO 

r- 

in 

CO 

rn 

p*- 

P* 

10 

r- 

r< 

rn 
00 

in 

ro 

in 

o 
vo 

ro 

CO 

CO 

rs 

00 

CN 
CN 

r- 

CO 

in 

CO 

rH 

00 

CN 

r  ■ 

CN 

CN 
CN 

rn 

o 
r- 

O 

T 

in 

fN 

ID 

o 

P» 

p* 

m 

rH    fH  CO 


5- 


o 

n>  tj 

C     It)  fl 

O     >H  T3 

N     O  13 

•H   •-<  > 

581 


H     S 


37 


Table  11. --AREA  OF  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN  ROCKY 


MOUNTAIN  STATES  BY  OWNERSHIP  CLASS, 

1970 

Ownership  class         : 

North   Idaho 

:    South   Idaho 

:W 

.   Montana 

:E 

.    Montana 

:Western 

S .    Dakota  : 

Wyoming      : 

Total 

National  Forest 

4,686.5 

5 

,049.3 

6,175.0 

3,424.7 

901.0 

1 

,772.5 

22,009.0 

BLM 

178.8 

322.4 

155,4 

322.6 

5.6 

393.8 

1,378.6 

Indian 

42.8 

8.7 

371.2 

249.0 

— 

123.8 

795.5 

Misc.    federal 

7.7 

— 

2.7 

50.4 

4.0 

— 

64.8 

State 

651.3 

209.7 

437.2 

92.3 

62.2 

110.6 

1,563.3 

County  and  municipal 

18.9 

r- 

2.3 

2.4 

~ 

— 

23.6 

Forest   industry 

777.6 

169.1 

1,041.0 

14.4 

17.2 

54.3 

2,07  3.6 

Farmer 

631.0 

146.1 

468.7 

1,483.7 

222.8 

619.8 

3,572.1 

Misc.    private 

1,177.6 

119.4 

x,275.7 

281.9 

41.0 

181.0 

3,076.6 

All  ownerships 

8,172.2 

6 

,024.7 

9,929.2 

5,921.4 

1 

,253.8 

3 

,255.8 

34,557.1 

Table  12. 

—AREA  OF  COMMERCIAL  FOREST 

LAND  ON  THE  SOUTHERN  ROCKY  MOUNTAIN 

STATES  BY  OWNERSHIP  CLASS, 

1970 

Ownership  class 

:           Arizona 

:        Colorado 

:          Nevada 

New  Mexico 

Utah           : 

Total 

<nd  ax 

.res 

National  Forest 

2,294.7 

5,166.6 

54.4 

2,808.0 

2 

,407.8 

12,731.5 

BLM 

2.0 

413.1 

~ 

76.4 

154.0 

645.5 

Indian 

1,140.2 

102.8 

— 

613.7 

157.2 

2,013.9 

Miscellaneous   federal 

— 

4.6 

— 

8.9 

— 

13.5 

State 

32.1 

188.9 

3.4 

171.1 

239.0 

634.5 

County  and  municipal 

1.5 

45.1 

1.2 

~ 

— 

47.8 

Forest   industry 

— 

14.7 

8.3 

137.1 

— 

160.1 

Farmer 

81.8 

2,635.9 

1.8 

1,549.8 

537.8 

4,807.1 

Miscellaneous  private 

84.5 

467.8 

58.5 

240.2 

123.0 

974.0 

All  ownerships 

3,636.8 

9,039.5 

127.6 

5,605.2 

3 

,618.8 

22,027.9 

38 


at 

M 

(v 

t 

x: 

> 

■p 

O 

h 

a 

i 

U) 

4J 

a] 

!» 

h 

3 

0 

".' 

u. 

a 

u 

u 

1 

3 

D 

id 

+  ■■ 

c 

oa 

J 

a) 

H 

4-1 

0 

fc 

:: 

-': 

... 

3 

C 

B 

< 

M 

0> 

a 

3 

o 

T3 

>: 

it 

:./! 

|J 

■1 

H 

■;..' 

:.' 

i 

■-i 

: 

g 

id 

0 

:■ 

'. 

fl  § 


r-   <r  kO 

CO    rH 


j3  -a 

XI 

jg 

T) 

XI 

Xt 

TJ    X> 

Xi 

X) 

X! 

o 

o 

o 

o 

o 

O 

O    (T> 

o 

o 

en 

o 

o 

<J<    o 

m  en 

a 

U) 

-ji 

o 

(0 

tji    o 

-   CT> 

en 

0) 

en     - 

ui 

in 

Ul 

<r 

Ul 

^ 

(A 

T 

&     0 

s 

(0 

§ 

o 

§ 

(fl 

§ 

o    3 

-p 

■s 

u 

Q 

-p 

^ 

•5 

0 

ti 

4J  x: 
-p 

o 

r-t 

-Q 

o 

o 

0)   o 

0> 

(fl 

to 

o 

Q> 

2 

(fl 

U) 

O     0) 

<< 

l/J 

T3 

[fl 

.-J    ^H 

S 

O 

h3 

H 

£ 

> 

J 

-s 

<T    O   CO 

r-  co  en 


rH   \0    en 

rl    (N    ifi 

io  r-  o 


m  r-  co 
in  m  o 

O    Cn   k£) 


o  en  o 

o  c^  o 

m   ai  o    01 

in  en  o    yj 

*  en     -  <u 

-  Cn     -   <u 

rH      -  m    (/) 

rH        -   LO      (/) 

3   o  3h 

*T             Ul 

3       0       3     rH 

5T 

x:  -p  x:   o 

AJ             4-* 

O            -H 

O               rH 

w  o   at  <-\ 

W   O     0   H 

U\    U~\     u    < 

id  in   ri  ci: 

S~£ 

S 

5h'S 

G   m 


en  r-  o 
(NOT 


T   <J>   >D 
i£i    vfl    CO 


.1, 

r- 

■  i 

a 

*r 

kO 

: 

en 

o 

r> 

■r 

** 

■r 

« 

■; 

T. 

co 

■  ■ 

i 

0 

Lfl 

a 

,.' 

r- 

m 

u-'i 

• 

rH 

(^ 

,  j 

■ 

. 

CO 

i.-' 

r-\ 

m 

■r 

•r 

°1 

■- 

- : 

r 

0- 

r 

' 

H 

0 

' 

kfl 

:.J. 

■' 

CO 

-r 

1 

CO 

CO 

r- 

■  r 

CO 

on 

. 

■ 

k0 

CD 

■ 

u 

Ci 

]  j 

■ 

1 

■r 

k0 

- 

" 

H 

*H 

'  ' 

■ 

0     § 

O 

O     01    , 


, 

nj 

s 

> 

■H 

a 

£ 

-P 

0) 

3 

0 

T.l 

... 

C 

■H 

1 

■  H 

at 

.-: 

XI 

-P 

P 

O 

5 

c 

0 

■H 

■M 

3 

t 

tu 

.*, 

;':. 

:* 

0 

u 

0 

< 

M 

0J 

B 

3 

0 

■a 

s 

BG 

P 

a 

u 

) 

s 

■i 

: 

§ 

ifl 

O 

:■ 

w 

CN    O   kD 

O     rH    rH 
rH     rH    kO 


CO    (N    CO 

cn  o  T 
■X)   O    fi 


I  o  r- 
i   O    T 


o  en  o 

O  en  O 

O  en  O 

o  cn   O 

tn  en   o    w 

m  en  o    w 

(fl 

in  en  O 

V) 

id 

lfl   (Jl   O    1/1 

» en     -oi 

-  en     *■  a) 

§ 

-  en     *■ 

0) 

s 

-  en     -  at 

r-t      -  m    OJ 

•-*     -  m   «i 

T         « 

T             W) 

4J 

1/1 

*r         io 

c         cm 

0 

c        cm 

c 

tf    o    Si 

c 

c           c    (fl 

(fl       O       3     rH 

(fl        O         «J      rH 

1 

T3 

(0       0       fl)     rH 

£ 

£ 

rr 

5T 

5^ 

u 

5U5  ° 

O                 rH 

O              rH 

S 

O 

S 

O             "-H 

W)     O        01     rH 

1/1     O       HI     H 

III       fl          rl        < 

Ul   O     4) 

3 

Ul     O      4)    rH 

w  m    ^  < 

x: 

0) 

i/i  m    i-t 

0> 

to  m    u  < 

0)      »    Q 

J     rH       £ 

p 

3 

0>      -    Q 

J     -«      £ 

-p 

3.H-S 

4J 
(A 

S^fi 

m   en  kD 
O  n4 
en  t 


m  o  T 

(n  ^  ^ 

.::       ■    .  • 


o 

o 

^O 

i? 

T)       •   TJ 
Xt    13    XI 

o 

o 

en  o 

u    •■ 

XI 

O     01 

en   O 

w 

&  s 

O          O 

en      * 

0J 

o  en  o 

rH 

01 

4-> 

in   en  O 

01 

**    - 

01 

E2 

^  en     - 

§3 

§ 

c 

lfl 

O     lT1 

H 

11     '■; 

T 

5^ 

fi 

w£ 

u 

x: 

4J      C 

3   o  S 

tr 

o 

U      H 

5  "5 

£2 

c 

1/1 

o  o> 

o   c 

if) 

m   v< 

< 

Z     4J 

O 

S 

£ 

*  o 

c 

01    O     01 

■;■ 

A 

rH    s 

rH       3 

in   in    u 

39 


Table  14,— AREA  OF  COMMERCIAL  FOREST  LAND  IN  NORTH  IDAHO  BY  OWNER  GROUP.   FOREST  TYPE.  STAND-SIZE  CLASS.  AND  SITE  CLASS.  1970 


Forest   type  and 

National    Forest 

I 

Other  public 

Site    class 

Total 

Site   class 

Total 

i         165+ 

:      120-164    :      85-119    :       50-84 

20-49       : 

:       165+ 

:       120-164    : 

85-119              50-84 

20-49       . 

Thousand  acres 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

Total 


105.9 

203.6 

170.4 

61.0 

38.1 

72.7 

66.6 

21.3 

20.3 

58.5 

68.6 

17.9 

19.1 

42.5 

51.4 

19.7 

566.1 
206.6 
184.7 
144.6 


79.8 
6.0 


1,102.0 


a.'f 


195.6 
19.0 
36.4 

9.0 


260.0 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


32.1 
8.2 


29.4 
2.7 


31.6 
7.8 


43.8 
4.6 


159.3 
25.4 


71.8 
4.3 


16.3 

1.3 


27.2 
10.1 


27.9 
6.0 
6.2 


.5 

1.6 

1.7 

4.9 

4.9 

13.6 

— 

-- 

— 

— 

6.5 

6.5 

10.8 

34.1 

41.4 

60.0 

68.5 

214.8 



27.9 

6.2 

12.5 

46.6 

76.3 
10.1 
6.9 


1.7 

3.5 

3.9 

1.0 

.9 

11.0 

-- 

— 

— 

-- 

1.9 

1.9 

42.8 

76.7 

81.1 

18.9 

15.3 

234.8 



8.5 

37.3 

34.4 

15.0 

95.2 

Sawtimber 
Poletiinber 
Sapling  and  seedli 
Nonstocked 

Total 


4.6 
4.4 


27.7       28.5 
13.0 


40.7       28.5 


56.2 
13.0 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


39.1 

31.2 

16.3 

9.8 

115.7 

109.8 

148.  4 

87.9 

49.9 

438.4 

66.7 

82.8 

45.7 

24.6 

251.6 

15.9 

21.5 

::.  c 

14.7 

77.0 

6.6 

3.7 


12.8 
3.7 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


104.8 

61.1 
55.9 
14.1 


21.1 
14.7 


251.1 
167.3 
101.9 
38.8 


559.1 


12.4 
13.0 


firs: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


60.1 

107.1 

157.7 

109.9 

49.0 

483.8 

9.4 

16.2 

36.4 

24.8 

9.0 

95.8 

5.0 

17.0 

45.1 

19.1 

7.5 

93.7 

5.1 

12.9 

17.6 

9.7 

3.9 

49.2 

43.7      115.5 
10.7        9.7 


249.1 

29.1 


Total 


Fir-spruce 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


34.9 

15.2 
24.0 
9.3 


53.7  12.7 

6.3  3.7 

17.4  8.5 

7.5  5.2 


220.1 
46.3 
95.6 
41.4 


-4,  5 


30.1 


403.4 


Other  softwoods:1 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


28.2 
2.6 

5.0 


6.3 
1.2 

1.7 


16.2 
6.0 


9.1      34.9 


27.4 
7.7 


9.1       41.6 


80.5 
7.7 
6.9 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  hardwoods ;? 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


All  forest  types: 


Sawtimber 

398.5 

717.8 

696.7 

345.6 

Poletimber 

203.1 

324.5 

336.0 

170.9 

Sapling  and   seedling 

102.5 

254.7 

279.1 

115.2 

Nonstocked 

62.3 

112.9 

134.5 

70.0 

130.8 
23.7 


218.4 

59.2 

704.0 

19.9 

25.6 

68.6 

27.8 

9.9 

102.2 

7.3 

17.4 

24.7 

4,666.5 


'Principally  wester 
Principally   birch 


edcedar . 
Cottonwood. 
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Table  14  (con.  > 


Forest    type   and 
stand-size  class 


Forest    industry 


120-164     :       85-119     :       50-84 


Other_  private 


120-164    :       65-119 


Thousand  acres 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


29.3 

47.0 

6.2 

148.1 

-- 

— 

6.5 

6.5 

7.7 

14.2 

— 

21.9 

— 

19.5 

— 

19.5 

15.0 
6.9 


46.9 
33.5 


27.8 

445.4 

6.6 

6.6 

6.9 

70.8 

9.0 

49.4 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
White  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


— 

— 

— 

— 

~ 

— 

— 

12.4 

9.0 

— 

— 

6.5 

18.9 
9.0 

6.1 



6.2 

6.0 

18.3 

__ 

30.7 

9.0 



26.9 

66.6 

1.0       25.3         .9         35.4 
6.5         6.5 


7.3      68.4      139.0 
10.8 

7.7 


— 

-- 

-- 

-- 

-- 

— 

-- 

— 

6.9 

31.5 

29.7 

68.1 

_ 

8.2 

1.0 

25.3 

7.4 

41.9 

18.1 

75.3 

178.2 

7:.7 

344.3 

30.7       9.6       9.8 


7.6      13.1 


"~ 

— 

— 

— 

— 

"" 



6.5 

}.0 

6.5 



30.7 

9.8 

9.8 



50.3 



7.6 

13.1 

9.0 

6.5 

36.2 

Lodgepole  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


6.2 

24.7 

— 

30.9 

12.2 

33.4 

12.9 

64.7 

17.6 

— 

19.1 

36.7 

6.0 6.2 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


29.2     13.1 


21.5 

15.3 

9.8 

22.1 

8.4 

16.5 

-- 

13.0 

29.2     13.1 


108.6 
31.9 
24.9 
13.0 


17i, 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


34.4  83.4  131.1 

6.9 

9.9  25.3  7.7 


2  56.6 
6.9 
42.9 


1.7 

86.5 

66.2 

46.7 

231.1 

7.3 

— 

— 

— 

7.3 

— 

— 

25.8 

10.3 

36.1 

-- 

6.2 

— 

-- 

6.2 

Total 


44.3  106.7  145.7 


39.0  92.7 


Sawtimber 

Poletimber 

Sapling  and   seedling 

Nonstocked 

Total 


13.0 
6.5 


ther  softwoods:— 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


15.3         6.2      28.5      35.0      22.9       107.9      6.2        15.0      32.3       38.5 
7.7         —  7.7        —  6.2        7.3 


100.7 
13.5 
13.5 


6.2      28.5      42.7      22.9       115.6 6.2        21.2 46.9 B8.5 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Other   hardwoods:— 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


6.2 


13.5 
31.0 


All    forest    types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


161.6 

175.3 

254.4 

43.7 

665.7 

30.0 

— 

— 

6.9 

6.5 

13.4 

6.2 

9.9 

33.0 

29.6 

6.5 

79.0 

— 

__ 

— 

19.5 

— 

19.5 

— 

163.5  408.4  504.5 
18.1  29.3  55.5 
18.6  48.3  114.1 
9.0 20.0 78.0 


506.0 


752.1 


1S3.9 
25.7 
80.3 
45.2 

305.1 


1,260.3 
134.8 
261.3 
152.2 

1,808.6 
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Table  15.--AREA  OF  COMMERCIAL  FOREST  LAND  IN  SOUTH  IDAHO  BY  OWNER  GROUP,  FOREST  TYPE,  STAND-SIZE  CLASS,  AND  SITE  CLASS.  1970 


Forest  type  and 

National    Forest 

Other   public 

Site   class 

Total 

Site  class 

Total 

:          165+ 

:      120-164    :       65-119    :       50-84 

20-49       : 

:       165+ 

:       120-164     : 

85-119       ■       50-84 

20-49 

'•■     <.■  .:.-;  ;'     ;  v.-.: 


Douglas-fir: 

Saw  timber 
Poletimber 
Sapling   and  seedling 
Nonstock ed 


1,142.9 
46.3 
79.4 
28.4 


11.4 

37.8 

140.7 

60.4 

250.3 

— 

— 

— 

4.3 

4.3 

3.7 

3.8 

— 

3.8 

11.3 

Total 


1,29  7.0 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
Ponderosa  pine: 


Sawtimber 
Poletimber 
Sapling   and  se 
Nonstocked 


234.7  183.1  476.8 

3.3  4.8  8.8 

21.4  26.1  47.5 

2.6  15.2  17.8 


3.8 
7.6 


3.6 
3.7 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Lodgepole  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


100.9              602.5  703.4 

27.9              185.4  213.3 

12.0              300.6  314.9 

12.8  12.8 


27.1 
24.9 


Total 


14'.i  . 


1,101.3 


1,244.4 


rch: 


Sawtimber 

Poletimber 

Sapling   and  seedling 

Nonstocked 


74.7 
10.6 


Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


edl  i  ng 


362.5 

53.9 


579.2 
56.4 


22.8 

3.7 


53.2 
7.5 


Total 


Fir-  spruce 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


9.0  74.3 


5.7 
6.2 

2.6 


7.0 
2.6 


Total 


sftwoods.-  J 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


.:>   .] 

36.4 

14.1 

14.1 

31.2 

31.2 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


17.5 
2.7 


Total 

other  hardwoods:^ 

Sawtimber 

Poletimber 

Sapling   and  seedling 

Nonstocked 


All    forest   types: 


Sawtimber 

Poletimber 

Sapling   and  seedling 

Nonstocked 


12.3 

2.3 


256.0         1,329.3 


46.4 
2.6 


2,425.1 

4,062.9 

327.7 

366.5 

504.2 

553.4 

36.1 

98.4 

448.8 

11.9 

34.0 

45.9 

15.7 

7.4 

34.3 

4.3 

7.5 

11.8 

Total 


1  Principally  whitebark- limber  pine. 
Principally  Cottonwood. 
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able  15  (con. ) 


Forest   industry 

Other    orlvate 

stand-size  class 

Site    class 

Total 

Site  class 

Total 

1         165+ 

:       120-164     :       85-119     :       50-84 

20-49 

:       165+ 

120-164     . 

85-119              50-84 

Ai-49 

Thousand  acres  - 


Douglas-fir: 

Sawtimber 
Poletimber 

Sapling  and  seedling 
Non stocked 


4.0 

13.2 

44.7 

17.3 

.5 
1.3 

1.1 

1.4 

-- 

~ 

-- 

.6 

1.3 

5.6 

1.7 


18.3 
1.8 


28.3 
2.5 
1.8 
1.9 


Total 


34.5 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


21.5 
1.3 


:: 

:; 

— 

2.7 

l .  l 
1.1 

3 .  e 
1.1 

— 

— 

— 

3.7 

1.7 
1.7 

5.4 

1.7 

1.3 

9.9 

:  ^ .  s 

7.6 

44.3 

i.e 

15.4 

35.2 

10.8 

63.2 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Lodgepole  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


1.9 
l  .9 


5.4 
2.9 


8.6 
4.8 


•I.  3 

4.4 


13.6 

13.7 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

True  firs: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


8.1 
1.1 


1.3         18.8 
2.5 


i : .  i 

1.7 


Total 
Fir-spruce 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


ther  softwoods : 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


5.0 
2.5 


Total 


Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


3.7 

2.5 


All  forest  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling* 

Nonstocked 

Total 


6.7 

32.5 

77.5 

30.7 

147.4 

— 

-- 

3.2 

4.9 

8.1 

1.1 

2.5 

4.6 

2.4 

10.6 



__ 

.6 

2.4 

3.0 

9.3 

1.7 


46.6 
3.5 


114.6 
6.2 


46.8 
19.3 
3.5 
3.6 


73.2 


217.3 
25.5 
16.7 
6.0 


265.5 
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Table  16.  --AREA  OF  COMMERCIAL  FOREST  LAND  IN  WESTERN  MONTANA  BY  OWNER  GROUP,   FOREST  TYPE.  STAND-SIZE  CLASS,  AND  SITE  CLASS.  1970 


National  Forest 

Other  public 

Forest  type  and 

Site  class 

Total 

Site  class 

Total 

stand-size  class 

16S+ 

120-164  :   85-119  :   50-84 

20-49 

:   165+ 

!   120-164  : 

85-119   :   50-84 

20-49 

Thousand  acres 


Sawtimber 

6.4 

235.6 

442.8 

Poletimber 

6.3 

56.1 

176.1 

Sapling  and  seedling 

.8 

21.0 

121.2 

Nonstocked 

(') 

5.1 

7.3 

16.0 
1.8 


1,036.7 
317.6 
204.2 


6.8 

140.0 

119.5 

276.3 

1.7 

5.1 

56.0 

62.8 

— 

11.6 

— 

11.6 

-- 

.4 

1.5 

1.9 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


11.0 

3.1 


59.4 
17.3 


.1 

1 
9 

(') 
.9 

.8 

1.0 

.1 

3.7 

:: 

■" 

— 

— 

(') 

(') 

5.6 

15 

1 

33.7 

10.8 

15.3 

80.5 

__ 

.5 

1.0 

.5 

2.0 

Ponderosa  pine 


Sawtimber 

8.1 

34.2 

55.1 

80.2 

56.7 

234.3 

Poletimber 

7.3 

16.5 

5.3 

10.2 

11.3 

50.6 

Sapling  and  seedling 

— 

4.5 

15.8 

6.5 

1.1 

27.9 

Nonstocked 

-- 

— 

— 

.1 

1.2 

1.3 

28.6 

95.1 

66.0 

189.7 

1.7 

4.6 

22.9 

29.2 

— 

— 

4.9 

4.9 

-- 

.2 

1.9 

2.1 

Sawtimber 

2.8 

14.2 

Poletimber 

1.9 

7.3 

Sapling  and  seedling 

— 

J .  C 

Nonstocked 

.1 

.2 

25.5 
9.2 
3.0 


Lodgepole  pine 


Sawtimber 

1.5 

124.1 

281.8 

Poletimber 

9.7 

131.0 

505.3 

Sapling  and  seedling 

j.l 

25.6 

144.1 

Nonstocked 

I1! 

1.0 

7.6 

163.2  44.6  615.2 

295.9  203.7  1,145.6 

57.3  104.0  333.1 

5.4  1.3  15.3 


4.2 

7.0 

11.2 

26.1 

95.9 

122.0 

— 

52.4 

52.4 

521. 


353.6 


2,109.2 


Sawtimber 

62.2 

110.1 

120.1 

77.0 

0.5 

369.9 

Poletimber 

25.6 

59.8 

59.7 

22.6 

-- 

167.7 

Sapling  and  seedling 

9.4 

20.7 

36.7 

7.5 

-- 

74.3 

Nonstocked 

5.3 

8 .  6 

10.3 

5.0 

-- 

29.2 

14.5       21.9        57.7 
14.1 


118.9 
14.1 


firs: 


14.5      21.9 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


94.7 
27.6 
34.1 


115.9  116.6 

36.0  37.7 

23.9  36.1 

1.5  1.7 


571.1 
151.8 
168.9 
56.7 


1.7 


Total 


167.2 


177.3     192.1 


948.5 


Sawtimber 

10.2 

72.8 

87.0 

Poletimber 

— 

20.0 

11.5 

Sapling  and  seedling 

i.: 

10.9 

32.2 

Nonstocked 

.4 

1.2 

3.3 

8.6 

1.3 


2.6 
1.2 


260.5 
32.9 
55.5 
7.4 


Other  Softwoods: 


3ct  .  :; 


Sawtimber 

3.0 

12.8 

Poletimber 

2.0 

— 

Sapling  and  seedling 

.9 

1  .9 

Nonstocked 

-- 

-- 

33.8 

1.5 


4.4 
1.3 
1.6 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


sh- 


Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


All  forest  types: 


Sawtimber 

103.2 

709.5 

1,268.1 

756.8 

420.8 

3,258.4 

Poletimber 

58.3 

321.4 

825.1 

420.9 

282.5 

1,908.2 

Sapling  and  seedling 

15.0 

121.8 

428.6 

153.4 

160.2 

879.0 

Nonstocked 

6.2 

27.8 

72.0 

15.2 

8.2 

129.4 

323.4 

228.9 

652.1 

50.8 

175.9 

230.5 

16.7 

58.6 

75.6 

4.3 

6.3 

10.6 

1,160.5    2,593. 


1,346.3 


>,,  j  y^.u 


lLess  than  0.05  thousand  acres 

Principally  western  redcedar  and  whitebark-limber 

^Principally  cottonwood. 
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Table  16  (con. 


Forest  type  and 
stand-size  class 

Fores  t    i  ndus  t ry 

Other   private 

Site    class 

Total 

Site    class 

165+ 

:       120-164     :       85-119     :       50-84 

20-49 

:       165+ 

:       120-164     : 

85-119               50-84 

20-49 

Thousand  acres 


Douglas  fir: 

Savtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


14.2     118.0     100.7 

1.3       3.4     38.5 

5.4 

— .4 l.; 


2  32.9 

43.2 

5.4 

1.6 


25. 5 

210.6 

179.9 

416.0 

4.5 

13.9 

150.8 

169.2 

— 

31.7 

— 

31.7 

— 

1.1 

3.9 

5.0 

Total 


15.5 


127.2    140.4 


283.1 


30.0 257.3 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
Ponderosa  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


60.3     200.4     139.4 

1.1       3.0     14.7 

1.6 

-- .3 4.0 


400.1 
18.8 
1.6 
4.3 


7.0 

156.6 

106. 8 

312.4 

3.5 

9.2 

46.4 

59.1 

-- 

— 

9.1 

9.1 

Tot  a] 


61.4 


203.7    159.7 


424.8 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


6.2 
4.8 


1.5 

1.2 


7.7 

6 .  0 


Total 


Lodgepole  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


3.4 

5.5 

64.7 

82.2 

17.1 

17.1 

.4 

1.9 

13.3 

22.2 

35.5 

52.6 

193.4 

246.0 

-- 

61.7 

61.7 

4.5 

1.1 

5.6 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


26.9      71.3     22.5 
20.4 

3.4 


146.7     11.5 
20.4 


25.6      38.6 


102.0 
64.4 

14.3 


210.0 
64.4 


— 

— 

— 

1.5 

— 

1.5 

-- 

-- 

-- 

1.2 

— 

1.2 

8.1 

17.9 

26.9 

96.6 

22.5 

172.0 

11.5 

25.6 

38.6 

181.9 

32.3 

289.9 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
ir  spruce: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


3.9 

.1 


1.2       5.4       21.1 
.1        1.2 


14.2 

4.2 


41.9 
5.5 


Total 


1.2        5.5        22.4 


Other  softwoods: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


4.1 

1.4 


5.2 
2.3 
6.2 


1.9 
1.2 


11.2 
4.9 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


4.  1 

L. 


Total 


Other  hardwoods 


j 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


2.6 
1.1 
1.1 


21.0 
1.9 


28.8 
2.6 
1.1 


Total 


All  forest  types 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


405.2 

273.2 

818.2 

11.5 

26.8 

117.9 

518.5 

380.7 

1,055.4 

48.4 

120.5 

177.6 

— 

— 

B.2 

143.2 

399.7 

551.1 

15.3 

19.5 

34.8 

— 

— 

— 

46.7 

72.3 

119.0 

4.2 

6.2 

10.4 

— 

— 

— 

7.5 

11.4 

18.9 

Total 


26.8     126.1 715.9 
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IERCIAL  FOREST  LAND  IN  EASTERN  MONTANA  BY  OWNER  GROUP,   FOREST  TYPE,  STAND-SIZE  CLASS.  AND  SITE  CLASS,  1970 


Fo  res  t   type   and 
stand-Bize   class 


National    Forest 


other  public 


Site   class 


Site   class 


Thousand  acres 


Douglas    fir: 

Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


55.7 
2.9 
5.8 


234.4 

164.7 

626.3 

81.5 

67.0 

200.9 

56.6 

31.6 

132.4 

44.2 

102.7 

146.9 

5.1 

54.7 

59. B 

— 

11.9 

11.9 

Total 


Sawtimber 

Poletimber 
Sapling  and  seedli 
Nonstocked 


Total 


Ponderosa  pine : 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


65.0 

1B7.4 

53.3 

53.3 

36.1 

36.1 

23.7 

23.7 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


(*) 


71.1 

286.5 

364.1 

80.0 

803.3 

44.3 

200.6 

301.2 

99.3 

645.4 

16.7 

84.2 

71.4 

46.8 

219.1 

6.0 

9.9 

1  ' .   ' 

8.9 

44.7 

10.5 

34.4 

44.9 

12.0 

48.0 

60.0 

— 

16.9 

16.9 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


8.8 

25.5 

17.4 

13.0 

77.6 

1.7 

20.4 

10.6 

5.2 

37.9 

3.5 

2.9 

14.1 

13.1 

33.6 

Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


Total 


other  softwoods 


Sawtimber 
Poletimbe 
Sapling 
Nonstocked 


nd 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


5.1 

6.1 


Total 

Other  hardwoods:3 
Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 
All  forest  types: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


588.1 

772.0 

328.5 

1,875.4 

291.6 

434.9 

202.1 

978.9 

136.2 

163.9 

115.2 

441.7 

23.0 

56.6 

42.3 

128.7 

338.8 

437.9 

156.0 

178.2 

71.0 

76.9 

23.7 

23.7 

Cot  ii 


'Less  than  0.05  thousand  acr 
^Principally  whitebark-limbe 
^Principally  Cottonwood. 
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Table  17  (con. ) 


Forest    type   and 
stand-size  class 

Forest    industry 

Other  private 

Site   class 

Total 

Site   class 

165+ 

:      120-164    :       85-119    :       50-84 

20-49       : 

:       165* 

120-164     : 

85-119             50-84 

20-49 

Thousand  acres 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


1.2 

1.2 


1.2 
1.2 


11.5 

252.6 

364.1 

12.5 

135.4 

147.9 

— 

28.6 

28.6 

Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


Total 


Ponderosa  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


i.8 
1.5 
1.5 
1.6 


402.1 
129.8 


157.1 


Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


Total 


Lodgepole   pine : 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


27.5 
29.3 


116.8 
146.5 
41.2 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


si  r 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 


ther  softwoods: 

Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


12.5 
14.9 


Total 


Other  hardwoods : 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


12.5        64.9 


Total 


All  forest  types : 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


5.8 
3.1 
3.1 
1.6 


5.8 
3.5 
3.5 


247.3                   835.7  1,083.0 

54.3  384.4  438.7 

14.4  172.1  186.5 

57.4  57.4 


Total 


316.0  1,449.6  1,765.6 
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Table  18.— AKEA  OF  COMMERCIAL  FOREST  LAND  IN  WESTERN  SOUTH  DAKOTA  BY  OWNER  GROUP,   FOREST  TYPE,  STAND-SIZE  CLASS,  AND  SITE  CLASS,  1970 


National    Forest 

Other   public 

Forest  type  and 

Site   class 

Total 

Site  class 

Total 

stand-size   class 

:         165+ 

120-164     :       85-119     :       50-84 

20-49       : 

:       165+ 

:       120-164     : 

85-119       :      50-84 

20-49 

Thousand  acres 


Douglas-fir: 

Saw timber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


551. 
282. 


38.7 

39.6 

30.4 

30.4 

1.6 

1.6 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Lodgepole  pine: 

Sawtimber 
Poletimber 

Sapling  and  se 
Nonstocked 

Total 


Sawtimber 
Poletimber 
Sapling   and  se 
Nonstocked 


idling 


Total 


Sawtimber 
Poletimber 
Sapling    and 
Nonstocked 

Total 

lr-spruce: 


Sawtimber 
Poletimber 
Sapling   and  : 
Nonstocked 


18.3 
2.3 


Total 
Other  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  hardwoods  : 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
All    forest   types: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


537.1 

569.7 

282.7 

284.5 

33.4 

34.2 

12.6 

12.6 

38.7 

39.8 

30.4 

30.4 

1.6 

1.6 

Total 
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Table  18  (cod.) 


Potest   type   and 
stand- size   class 


Forest    industry 


Other  private 


Thousand  acres  - 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


0 0 0 0 0 0 0 0 0 0 0 0 

0  0000  00  000  0  0 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


6.2 
9.9 


6.   ■ 
9.9 


89.1 

157.7 


157.7 
9.8 


Total 


Sawtimber 

Poletimber 

Sapling  and   seedling 

Nonstocked 

Total 

Lodgepole  pine : 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Other  hardwoods : 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  forest  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


6.2 

9.9 


6.4 
9.9 


89.1 

92.8 

158.2 

158.2 

9.6 

9.8 

3.0 

3.0 

Total 
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Table  !».  — AREA  OF  COMMERCIAL  FOREST  LAND  IN  WYOMING  BY  OWNER  GROUP,   FOREST  TYPE,  STAND-SIZE  CLASS,  AND  SITE  CLASS,   1970 


National    Forest 

Other   public 

Site    class 

Total 

Site   class 

Total 

stand- size    class 

:           165+ 

:       120-164    :       85-119    :       50-84 

20-49       : 

:       165+ 

:        120-164     : 

85-119       :       50-84 

20-49       : 

Thousand  acres 


EDuglas-f ir: 

sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


5.3      35.7 
2.6 


37.0 
12.9 


78.0 
15.5 


52.7 
4.4 


:: 

— 



— 

8.3 

4.6 

8.3 
4.6 

__ 

.. 

— 

__ 

4.5 
11.9 

4.5 
11.9 



5.3 

38.3 

62.8 

106.4 

_ 

— 

15.5 

57.1 

61.4 

134.0 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


147.6 
49.3 


147.6 
51.7 


Total 


t1) 23.0 


Sawtimber 
Poletimber 
Sapling  and  s 
Nonstocked 

Total 
Lodgepole  pine: 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


6.6      55.1 
2.2      27.4 


356.8 
431.3 


418.5 
460.9 


14.5 

1.8 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


39.1 
2.6 


Fir-spruce: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
Other  softwoods:2 


19.6      75.5 
.2       2.1 


156.5 
45.1 


3.8 
9.1 


_. 

"" 

— 

9.4 

13.6 

9.4 
13.6 

— 

— 

— 

— 

3.2 
9.2 

3.2 
9.2 

__ 

__ 

19.8 

77.6 

224.6 

322.0 

12.9 

60.0 

18.9 

91.8 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

Total 


1.8 
1.1 


__ 

— 

:: 

:: 

3.C 
5.4 

3.0 
5.4 

— 

— 

— 

— 

.3 
.1 

.3 

.1 

„ 

__ 

(>) 

4.7 

28.1 

32.8 

.1 

3.3 

3.4 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


24.8 


19.8 
26.5 

4.7 


Total 

Other  hardwoods: 

Sawtimber 
Poletimber 
Sapling  and  see 
Nonstocked 

Total 
All  forest  types : 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


31.5 

232.7 

741.4 

1,005.6 

2.4 

35.1 

543.3 

580.8 

— 

— 

116.0 

116.0 

— 

— 

70.1 

70.1 

21.5 

119.2 

268.5 

409.2 

9.4 

17.5 

117.3 

144.2 

— 

— 

30.2 

30.2 

— 

— 

44.6 

44.6 

30.9 136.7 


'Less   than  0.05   thousand  acres. 
Principally  whitebark-limber  pine. 
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Table  19  (con. 


Forest   type  and 
stand-size   class 

Forest    industry 

Other   private 

Site   class 

Total 

Site   class 

i          165+ 

:       120-164     :       85-119     :       50-84 

20-49       : 

:        16  5+ 

:       120-164     : 

85-119       :       50-84 

20-49       : 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


24.2 
3.1 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


osa  pin 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


29.4 

6.4 


367.7 

108.7 


367. 
L14. 


Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

Total 


Lodgepole  pin 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


2.9 
1.4 


3.7 
1.5 


Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


1.0 
1  .5 


11.4 

1  .7 


7.0 
4.4 


19.4 
7.6 


Total 


ther  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


39.6 

4.7 


Total 

Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


All  forest  types : 

Sawtimber 
Poletimber 
Sapling  and  seedli 
Nonstocked 


34.6  38.2 
13.1  13.9 
1.4  1.4 


9.9        48.1 
2.2       U.9 


479.7 
209.3 


537.7 
223.4 


Total 
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Table  20.— AREA  OF  COMMERCIAL  FOREST  LAND  IN  ARIZONA  BY  OWNER  GROUP,   FOREST  TYPE,  STAND-SIZE  CLASS.  AND  SITE  CLASS,   1970 


National   Forest 

Other  public 

Site   class 

Total 

site   class 

Total 

:         165+ 

120-164     :       85-119     :       50-64 

20-49 

:       165+ 

I       120-164     : 

65-119             50-84 

20-49 

Thousand  acres 


Sawtimber 
Pole timber 

Sapling  and  seedling 
Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Ponderosa  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


459.9 

1,172.5 

1,652.5 

13.9 

124.5 

138.4 

5.4 

116.7 

122.1 

18.0 

107.6 

125.6 

497.2 

1,521.3 

2,038.6 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Lodgepole  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


11.0      36.1 


Total 


11.0      36.1 


spruce 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


13.3  .9 


Total 


13.3  .9 


ther  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawt  imber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


4.6 
2.9 
10.5 


Total 

Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


All   Forest    types: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


58.6 

590.8 

1,223.1 

1,882.0 

2.6 

16.7 

127.4 

146.7 

— 

8.8 

127.5 

136.3 

-- 

18.0 

111.7 

129.7 

538.2 

1,146.9 

19.6 

21.4 

.7 

3.6 

3.9 

3.9 

Total 


634.3    1,589.7 
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Table  20  (con. ) 


Forest  type  and 
stand-size  class 

Forest    industry 

Other  private 

Site   class 

Total 

Site    class 

Total 

:         165+ 

:       120-164     :        85-119     :        50-84 

20-49 

:      165+ 

L20-164    : 

85-119       :       50-84 

20-49 

Thousand    \  tree 


Douglas-fir: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


0 

0 

o 

o 

o 

n 

n 

0 

n 

0 

0 

0 

0 

: 

o 

n 

0 

n 

0 

Ponderosa  pine: 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


47.9 

119. 8 

6.0 

7.4 

15.0 

15.0 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Lodgepole  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 

True  firs: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


7.0 
1  .8 


7.1         15.3 

6.6  6.6 

.4  2.2 


Total 


Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


All  forest  types: 

Sawtimber 

Poletimber 

Sapling  and    seedling 

Nonstocked 


1.2 

1.4 


55.0  135.1 

12.6  14.0 

15.4  17.2 


Total 
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DF  COMMERCIAL  FOREST  LAND  .N  COLORADO  BY  OWNER  CROUP,    FOREST  TYPE,   STAND-SIZE  CLASS,    AND  SITE  CLASS,    1970 


85-119    :      50-64 


public 


Site   class 


120-164    :       85-119 


Thousand  acres 


Sawtimber 

Pole timber 

Sapling  and   seedling 

Nonstocked 


28.6 

199.2 

227.8 

13.3 

47.3 

60.6 

4.5 

1.3 

5.8 

2.7 

31.9 

34.6 

54.5 

.4 

2.2 


127.5 
57.0 


Total 


Sawtimber 

Poletimber 

Sapling  and    seedling 

Nonstocked 


Total 


pine 


Sawtimber 
Poletimbe 
Sapling 
Nonstocked 


nd 


306.3 

33.4 
15.4 
174.0 


164.0 

39.4 


168.3 
39.4 


Total 


529.1 


Sawtimber 
Poletimber 
Sapling 
Nonstocked 


nd 


Total 


Sawtimber 

Poletimber 

Sapling  and   seedling 

Nonstocked 


B5  .  7 

261.3 

359.1 

26.4 

210.8 

237.2 

3.3 

53.8 

57.1 

1.7 

7.9 

9.6 

26.3 
69.4 


26.3 
70.2 


Total 


Sawtimber 

Poletimber 

Sapling  and    seedling 

Nonstocked 

Total 


Sawtimber 
Poletimbe 
Sapling 
Nonstocked 


nd 


319.4 

723.7 

1,107.5 

26.3 

65.0 

91.3 

44.8 

71.8 

116.6 

78.5 

112.9 

191.4 

1.4 
1.1 


1.4 
1.1 


r  ■*-.-.: 


Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 


66.1 

112.9 

253.9 

432.9 

10.5 

32.6 

74.0 

117.1 

— 

— 

10.0 

10.0 

-- 

-- 

180.8 

150.8 

14.5 
1.7 


55.9 
6.1 


Total 


of twoods : 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


4.5 
2.3 


5.2 
2.4 


Total 


Sawtimber 

12.5 

5.5 

20.6 

113.9 

247.9 

400.4 

Poletimber 

17.7 

25.9 

125.3 

142.8 

291.2 

602.9 

Sapling  and  seedling 

— 

— 

6.9 

58.5 

137.6 

203.0 

Nonstocked 

— 

2.4 

25.5 

28.5 

99.9 

156.3 

17.3 

24.2 

122.4 

122.4 

14.0 

14.0 

Other  hardwoods 


1.8       3.5 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


19.8 
.3 


Total 


Sawtimber 

12.5 

5.5 

163.2 

676.9 

2,005.4 

2,863.5 

Poletimber 

17.7 

25.9 

135.8 

241.4 

721.7 

1,142.5 

Sapling  and  seedling 

— 

— 

6.9 

111.1 

290.3 

408.3 

Nonstocked 

— 

2.4 

25.5 

115.5 

608.9 

752.3 

i.e 

12.0 

50.6 

364.2 

428.6 

— 

3.0 

2.6 

293.3 

298.9 

-- 

— 

— 

20.0 

20.0 

— 

— 

— 

7.0 

7.0 

331.4        1,144.9        3,626.3 


1.8  15.0 


'Principally    limber  pine. 
^Principally  cottonwood. 
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^ 

Forest  type  and 
stand-size   class 

Forest   industry 

Other   private 

' 

Site    class 

Total 

Site   class 

:          165+ 

:       120-164     :       85-119     :       50-84 

20-49 

:        165+ 

:       120-164     : 

85-119       :       50-84 

20-49 

Thousa-. 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Non stocked 


206.5 

116.9 

2.0 


268.7 
122.3 


Total 


Sawtimber 
Poletimber 
Sapling  and  seedling 

Nonstocked 


Total 


Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


525.4 

367.2 


539.1 

367.2 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


1  .7 
9.9 


1.7 
10.0 


267.3 
20.6 


Total 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


38.9 
4.4 


66.4 
14.2 


255.7 

51.5 

1.5 

7.0 


Other  softwoods 


315.7 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


1.9 

1.0 


13.0 
23.9 


14.9 
24.9 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


4.-        9.1         4.1 


45.0 

62.8 

591.3 

110.9 

110.9 

Total 


4.6       9.1        4.1 


Other  hardwoods: 2 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


56.3 
3.2 


Total 


All  forest  types: 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked        » 


3.1  4.0 

10.1         10.3 


4.6      .47.9       146.3 
9.8        18.4 


,070.2 

1,271.0 

,404.4 

1,432.6 

135.9 

135.9 

264.2 

264.2 

Total 


.6       57.7 166.7 


3,103.7 
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Table  22.  —AREA  OF  COMMERCIAL  FOREST  LAND  IN  NEVADA  BY  OWNER  GROUP,   FOREST  TYPE,  STAND-SIZE  CLASS,  AND  SITE  CLASS,    1970 


est  type    and 
nd-size  class 

National  Forest 

Other  public 

site   class 

Total 

Site  class 

Total 

sta 

:         165+ 

:        120-164 

:      85-119     :       50-84 

20-49       : 

:       165+ 

:      120-164    : 

85-119       :       50-84 

20-49 

Thousand  acres 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


2.9         2.9 


Total 


2.9  2.0 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 


1.6  1.6 


Total 


onderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Lodgepole  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 
rue  firs: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


.6        1.5 


Total 


r-spru 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  softwoods:1 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


6.5  6.5 


Total 

Other   hardwoods:2 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


All  forest  types 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


34.9  41.5 

3.2  3.2 

5.3  5.3 
2.7  4.4 


Total 


46.1 


54.4 


'Principally  whitebark-limber  pin 
Principally  Cottonwood. 
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For 
sta 

est    type   and 
nd-size  class 

Forest    industry 

Other  private 

Site    class 

Total 

Site    class 

Total 

16  5+ 

120-164 

:       85-119     :        50-84 

20-49 

:      165+ 

:       120-164     : 

85-119             50-84 

20-49 

Thousand  acres 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawt:  imber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


pine: 


Sawt imber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


— 

"" 

— 

-- 

.3 

.1 

.3 
.1 

:: 

— 

— 

— 

1.4 

.7 

1  .  J 
.7 



.1 

1.4 

2.9 

4.4 

.9 

10. 4 

18.0 

29.3 

Sawt imber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
Lodgepole  pine: 

Sawt imber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawt imber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 


Fir— spruce: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  Forest  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
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-AREA  OF  COMMERCIAL  FOREST  LAND  EN  NEW  MEXICO  BY  OWNER  GROt'P.   FOREST  TYPE.  STAND-SIZE  CL\Jg,  AND  SITE  CLASS.   1970 


.-crest  type   and 
stand-size   class 


and    seedl 

.  feed 


Total 


iaplir.c   and 


sa    cir.e: 
5  awt  i  "=  r 

■ 


Sapl ing   a 


PoletiBber 


Sapling   snc 
£o  ta.1 


Save  LDber 
Polet  isbei 


sber 

■ 


■ 
Sapl  .  . 
Sonstccked 


abe  r 
Sapling  and  --■- 
■ .  .-  ■ 

aber 

:  .-.i>er 
Sapl  i-c  ^r.;    s 
Nonstoc 


Savtiaber  —                      —              62.6            700.3        1,401.4            Z.'.i-i.}                —                      —                5.0              I??."                633*9                5CS.6 

Poletiaber  —                        —                 5.C               76.1             170.9                 152.:                 —                        —                   —                    I.;                    16.3                    ,=  .4 

Sapling  and    jeachr.c  —                        —                 :.-               24.3             14:.;                  167.2                 —                      6.6                    —                   B.€                       E    E                    1S«€ 

Scr.stccxec  — — i3 45  .  ~ 1~5.5 Zl-i  .  5 — — -_- — 3L3 3.3 


5S 


Fable  2 


Douglas- fi 


Forest  type  and 

Forest    industry 

the*   1 1  ;  val  i 

Site   class 

Total 

Site   class 

Total 

stand-size   class 

:         165* 

:       120- 

164    :      85-119    :       50-6-1 

20-49       . 

:       165+ 

120-164     : 

65-119      :       50-84 

t< 

. 


Sawtimber 

Poletimber 

Sapling  and    seedling 

Nonstocked 


18.6 
3.7 


26.9 
3.7 


234.6 
46.3 


339.8 
46.3 


Total 


Sawtimber 

Poletimber 

Sapling  and   seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


69.7 
2.4 


158.3 

722.0 

880.3 

-- 

30.9 

30.9 

25.7 

25.8 

77.2 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Lodgepole  pine: 

Sawtimber 

Poletimber 

Sapling  and    seedlinq 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

True  firs: 

Sawtimber 

Poletimber 

Sapling  and    seedling 

lior.stocked 

Total 
Fir- spruce: 


Sawtimber 

Poletimber 

Sapling  and    seedling 

Nonstocked 


14.7 
2.4 


185.3 
10.3 


185.3 
30.9 


Total 

Other   softwoods:1 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtiirber 

Poletimber 

Sapling  and    seedling 

Nonstocked 


2.8 
1.2 


53.6 

53.6 

-- 

107.2 

— 

23.0 

22.9 

45.9 

— 

'  . : 

5.1 

15.3 

Total 


5.1       53.6 


Other  hardwoods: 

Sawtimber 
Poletimber 
Sapling  and  seedli 
Nonstocked 

Total 


All    forest    types: 

Sawtimber 

Poletimber 

Sapling  and    seedling 

Nonstocked 


39.0  77.4  119.2 

1.2  7.3  8.5 

3.2  3.1  9.4 


510.9  976.0  1,543.5 

23.0  100.1  123.1 

41.1  41.2  123.4 


Total 


41.1  54.6 
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Table  24 .  —  AREA  OF  COMMERCIAL  FOREST  LAND  IN  UTAH  BY  OWNER  GROUP,   FOREST  TYPE,  STAND-SIZE  CLASS,  AND  SITE  CLASS,    1970 


National    Forest 

Other  public 

Forest  type  and 

Site  class 

Total 

Site   class 

Total 

stand-size  class 

:        165+ 

:       120-164     :       85-119     :       50-84 

20-49       : 

165+ 

120-164     : 

85-119              50-84 

20-49 

Douglas-fir: 

Sawtimber 

Pole timber 
Sapling  and 
Non stocked 


80.6 

242.9 

25.5 

28.2 

2.6 

2.6 

2.7 

2.7 

82.0 

136.8 

11.9 

11.9 

17.9 

17.9 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Ponderosa  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


288.5 

289.9 

13.0 

13.0 

23.8 

23.8 

16.0 

16.0 

43. 8 

3.9 
4.2 
4.2 


Total 


56.1 


Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 


Lodgepole  pine: 


Sawtimber 

Poletimber 

Sapling  and  seedlxng 

Nonstocked 


1.1 

200.2 

211.3 

5.2 

207.2 

212.4 

-- 

29.5 

29.5 

— 

4.9 

4.9 

35.0 
6.1 
4.8 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


63.8  192.1 
7.3  42.1 
4.7        1.8 


258.9 
49.4 


33.4  52.7 
4.5  4.5 
6.8         6.8 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


26.4 

2.7 


31.6 
2.7 


— ■ 

:: 

:: 

;: 

13.6 
1.6 

13.6 
1.6 

— 

— 

— 

— 

4.1 

4.1 

5.0 

90.8 

330.4 

426.2 

2.0 

3.2 

33.2 

38.4 

Other  softwoods: ' 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


9.2 

140.8 

150.0 

2.1 

361.9 

374.0 

— 

49.8 

49.8 

-- 

1.3 

1.3 

67.4 
72.7 


67.4 

72.7 


Total 

Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 
All  forest  types: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


9.7         1.1       9.2 


1,321.5 

659.2 

121.1 

27.4 


1,568.1 
686.5 

125.8 
27.4 


283.9 

377.8 

102.7 

102.7 

60.0 

60.0 

9.7 

9.7 

Total 


9.7 1^1 9.2 


258.6    2,129.2 


2,407.8 


'Principally  limber  pine. 
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laDie  a\  (co 


Forest    industry 

Other  private 

Site   class 

Total 

Site   class 

Total 

stand-size   class 

:         165+ 

:       120-164    :       85-119     :       50-84 

20-49 

!       165+ 

:       120-164     : 

85-119       :       50-84 

.    ■  -  49 

Thousand  acres 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


€7.9 
9.8 
14.8 


113.1 
9.8 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


21.8 
2.3 
3.4 


Total 


-iLJL 


Sawtimber 
Poletimber 
Sapling  and  seedling 

Nonstocked 

Total 


Lodgepole  pinei 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


21.8 
2.3 

3.4 


26.1 
2.3 
3.4 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


27.6 

3.8 
5.7 


Total 


Sawtimber 
Poletimber 
Sapling  and  seedling 

Nonstocked 


21.8 
2.3 
3.4 


26.1 
2.3 
3.4 


Total 


aft woods 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


7.2 
.8 

1.1 


Total 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


148.0 

148.0 

159.2 

159.2 

45.5 

45.5 

11.4 

11.4 

Total 

Other  hardwoods: 

Sawtimber 

Poletimber 

Sapling  and    see'dling 

Nonstocked 

Total 


All    forest   types: 

Sawtimber 

Poletimber 

Sapling  and  seedling* 

Nonstocked 


316.1 

391 

180.5 

180 

77.3 

77 

Total 
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Table  25.— NET  VOLUME  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  ROCKY  MOUNTAIN  STATES 
BY  SOFTWOODS  AND  HARDWOODS  AND  OWNER  GROUP,   1970 


All    wrier    :    National 
groups       :       Forest 


Other 

public 


Forest 

industry 


Other 
private 


All  owner 
groups 


National 
Forest 


Other 
public 


Forest 
industry 


Other 
private 


North.    Rocky   Mountain   States: 


■Million  cubic  feet  growing  stock 


Million  board  feet  sawtimber* 


North   Idaho  : 
Softwoods 
Hardwoods 
All    species 

South    Idaho: 
Softwoods 
Hardwoods 
All  species 

Western   Montana: 

Softwoods 
Hardwoods 
All   species 

Eastern   Montana: 
Softwoods 
Hardwoods 
All    species 

Western   S.    Dakota: 
Softwoods 
Hardwoods 
All   species 

Wyoming : 
Softwoods 
Hardwoods 

All    species 

Total   Northern    Rocky 
Mountain    States  : 
Softwoods 
Hardwoods 
All    species 

South.    Rocky    Mountain    States: 

Arizona: 

Softwoods 
Hardwoods 
All  species 

Colorado: 

Softwoods 
Hardwoods 
All  species 

Nevada: 
Softwoods 
Hardwoods 

All  species 

New  Mexico: 
Softwoods 
Hardwoods 
All  species 

Utah: 

Softwoods 
Hardwoods 

All    species 

Total  Southern  Rocky 

Mountain  States : 
Softwoods 
Hardwoods 

All  species 

Total   all    Rocky 
Mountain   States : 
Softwoods 
Hardwoods 

All    species 


17,845.4 
113.2 

9,294.5 
36.2 

2,433.7 
5.0 

2 

635.7 
15.6 

3,481.5 

56.4 

80  , 364  . 7 

276.5 

43,823.7 

114  .5 

10,559.5 

11 

970.7 

42.1 

14,010.8 

119.9 

17,958.6 

9,3  30.7 

2,438.7 

.: 

651.3 

I  ,  5  >.  7  .  I 

80,641 .2 

43,938.2 

10,559.5 

12 

012.8 

14,130.7 

11,412.3 

126.4 

9,890.6 
48.2 

833.6 
43.7 

276.9 
12.1 

411.2 
22.4 

50,621 .6 
40  3.1 

43,542.6 
102.1 

3,865.7 
164.5 

1 

319.7 
55.0 

1,893.6 
81.5 

11,538.7 

9,938.8 

877.3 

289.0 

433.6 

51,024.7 

43,644.7 

4,030.2 

1 

374.7 

1,975.1 

19,372.3 

77.7 

13,012.4 
28.3 

1,619.7 
7.6 

2 

087.7 
6.1 

2,652.5 
35.7 

72 ,376.8 
2  30.5 

46,287.8 

72.5 

6,355.9 
29.6 

9 

500.2 

20.8 

10,232.9 
107.6 

19,450  .0 

13,040.7 

1,627.3 

2 

,093.8 

2,688.2 

72,607.3 

46,360.3 

6,385.5 

9 

521.0 

10,340.5 

9,004.0 
196.0 

5,762.9 
4.8 

923.7 
54.1 

9.3 

2,308.1 
137.1 

28,548.8 

862.1 

18,460.8 

9.1 

2,863.1 
241.0 

26.2 

7,198.7 
612.0 

9,200.0 

5,767.7 

977.8 

9.3 

2,445.2 

29,410.9 

1  ".,4i.'<  .'.■ 

3,104.1 

26.2 

7,810.7 

1,001.1 
6.2 

753.7 

55.4 
1.0 

11.8 
.  3 

180.2 
4.9 

3,434.7 
9.0 

2,624.7 

194.7 
1.4 

38.4 
.4 

576.9 
7.2 

1 , 00  7  .  3 

753.7 

56.4 

12.1 

185.1 

3,443.7 

2,624.7 

196.1 

38.6 

584.1 

4,471.2 
201.9 

3,077.0 
51.2 

576.4 
57.8 

60  .7 
3.4 

757.1 
89.5 

16,040.4 

324.6 

11,325.4 
33.6 

1,951.7 

110.9 

220.0 

2.7 

2,543.3 

177.4 

4  , '    ?.'..] 

3,128.2 

'    '.4 

64.1 

84i".  .i 

16,365.0 

11,359.0 

2,062.6 

222.7 

2,720.7 

63,106.3 

721.4 

41,791.1 
168.7 

6,442.5 

169.2 

5,082.1 
37.5 

9,790.6 

346.0 

251,387.0 

2,105.8 

166,065.0 
331.8 

25,790.6 

547.4 

23,075.2 
121.0 

36,456.2 

1,105.6 

63,827.7 

41,9  59  .8 

6,611.7 

5,119.6 

10,136.6 

253,492.8 

166,396.8 

26,338.0 

23,196.2 

37,561.8 

4,583.8 

226.1 

3,028.9 

139.2 

1,449.3 

47.8 

— 

105.6 
39.1 

20,902.7 

6  78.7 

13,816.7 

454  .7 

6,727.2 
99.7 

"- 

358.8 

124.3 

4,809.9 

3,168.1 

1,497.1 

— 

144.7 

21,581.4 

14,271.4 

6,826.9 

— 

483.1 

10,360.0 
1,907.1 

7,222.2 
1,132.2 

712.8 
149.9 

21.4 
.4 

2,403.6 
624.6 

42,633.6 
3,442.5 

31,434.6 
2,206.5 

2,567.7 
280.2 

74.5 
.8 

8,556.8 
955.0 

12,267. 1 

8, 354  .4 

862.7 

21.8 

3,028.2 

46,076.1 

33,641.1 

2  ,  84  7  . 9 

75.3 

9,511.8 

237.4 
12.8 

74.0 
12.8 

9.0 

15.5 

138.9 

1,319.5 
24.4 

373.5 
24.4 

51.1 

86.3 

808.6 

2  51 1  .  2 

86.8 

9.0 

15.5 

138.9 

1, 343.9 

397.9 

51.1 

86.3 

808.6 

5,735.2 
600.9 

2,810.8 
24  2.1 

1,346.8 
31.8 

112.9 
17.0 

1,464.7 
310.0 

24  ,054.6 
l,r74.4 

12,181.6 
464  .4 

5,876.5 
95.1 

430.3 
52.2 

5,566.2 
962.7 

6,336.1 

3,052.9 

1,378.6 

129.9 

1,774.7 

25,629.0 

12,646.0 

5,971.6 

482.5 

6,528.9 

3,689.1 
1,038.7 

2,935.2 
604.6 

411.7 
145.3 

- 

34  2.2 
288.8 

14,809.1 

1,476.0 

11,710.1 

1,052.0 

1,685.9 
133.1 

- 

1,413.1 

J90  .9 

4,727.8 

'','  !9.8 

557.0 

— 

631.0 

16,285.1 

12,762.1 

1,819.0 

— 

1,704.0 

24,605.5 

3,785.6 

16,071.1 
2,130.9 

3,929.6 

374.8 

149.8 

17.4 

4,455.0 
1,262.5 

103,719.5 
7,196.0 

69,516.5 

4,202.0 

16,908.4 

608.1 

591.1 
53.0 

16,703.5 
2,332.9 

28,391.1 

18,202.0 

4,304.4 

167.2 

5,717.5 

110,915.5 

73,718.5 

17,516.5 

644  .1 

19,036.4 

87,711.8 
4,507.0 


10,372.1 
544.0 


5,231.9 

54.9 


14,245.6       355,106. 
1,608.5  9\301. 


235,581.5 
4,533.8 


42,699.0 
1,155.5 


2  3,666.3        53,1-59.7 
174.0  3,4  38.5 


15,854.1       364,408.3         240,115.3         43,854.5 


International    1/4-inch   rule. 
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Table  26.— NET  VOLUME  OF  TIMBER  ON  COMMERCIAL  FOREST   LAND  IN  THE  ROCKY  Mi  H'NTAIN  STATES 
BY  TIMBER  CLASS  AND  SOFTWOODS  AND  HARtjWj  )i  IDS.    11)70 


All    timber   classes 


All 
species 


Soft- 
woods 


Hard- 
woods 


All 
species 


Growing   stock 


Soft- 
woods 


Sound   cull    trees 


All 
species 


Hard- 
woods 


Soft- 
woods 


PDtten   cull    trees 


All  : 

species  : 


Soft- 
wo  ids 


Hard- 
woods 


Salvable   dead   trees 


All         :      Soft-    :      Hard- 
species:      woods    :      woods 


Million  cubic  feet 


North   Idaho  19,443.7  19,296.5  147.2  17,958.6  17,845.4  113.2          436.4 

South    Idaho  12,119.8  11,937.9  181.9  11,538.7  11,412.3  126.4           135.6 

West.    Montana  22,357.1  22,260.3  96.8  19,450.0  19,372.3  77.7           399.1 

East.    Montana  10,824.8  10,601.5  223.3  9,200.0  9,004.0  196.0          447.2 

West.    S.    Dakota  1,060.1  1,052.2  7.9  1,007.3  1,001.1  6.2               2.1 

Wyoming  5,412.5  5,161.2  251.3  4,673.1  4,471.2            201.9 86.7 


410.5 

25.9 

111.3 

24.3 

384.4 

14.7 

438.7 

8.5 

1.1 

1.0 

82.4 

4.3 

456.7  451.5  5.2  592.0  589.1  2.9 

97.5  74.3  23.2  348.0  340.0  8.0 
4P1.4  478.2  3.2  2,026.6  2,025.4  1.2 
203.5  193.9  9.6  974.1  964.9  9.2 

3.7  3.0  .7  47.0  47.0 

75.6  55.5  20.1  577.1  552.1  25.0 


71,218.0         70,309.6         908.4      63,827.7      63,106.3  721.4       1,507.1         1,428.4  7R.7         1,318.4       1,256.4         62.0         4,564.8         4,518.5         46.3 


5,218.5  4,861.7  356.8  4,809.9  4,583.8  226.1 

14,942.1  12,059.6  2,882.5  12,267.1  10,360.0  1,907.1 

278.4  254.4  24.0  250.2  237.4  12.8 

7.183.0  6,324.3  858.7  6,336.1  5,735.2  600.9 

5. 397.1  4,021.3  1,375.8  4,727.8  3,689.1  1,038.7 


199.4  132.1  67.3  75.8  17.0 

317.5  246.0  71.5  1,016.8  243.1 
6.3  4.4  1.9  11.5  3.6 

351.8  253.9  97.9  148.6  36.2 

141.8  60.5  81.3  223.6  31.6 


58.8  133.4  128.8  4.6 

773.7  1,340.7  1,210.5  130.2 

7.9  10.4  9.0  1.4 

112.4  346.5  299.0  47.5 

192.0  303.9  240.1  63.8 


33,019.1      27,521.3      5,497. 


28,391.1         24,605.5       3,785.6         1,016.8  696.9       319.9         1.476,3  331.5         1,144.8         2,134.9       1,887.4      247.5 


104,237.1      97,830.9      6,406.2         92,216 


4,507.0         2,523.9      2,125.3       398.6         2,794.7      1,587.9         1,206.8         6,699.7      6,405.9       293. 
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Table  27.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


State;    diam.       :      Total  :    Total         :Douglas- :Ponderosa:Lodgepole:    Western       :Engelmann:      True      :Western :Western 

class    (inches) :all   species :softwoods :      fir        :        pine      :      pine         :white   pine:      spruce    :      firs      :    larch    :redcedar 


h„™i„,.i,    :   Other        rTotal   all:,  :     Other 

Hemlock  Aspen  u      j      \ 

:softwoods  :hardwoods  :  :hardwoo 


Million  cubic  feet 


North   Idaho 

5.0-6.9 
7.0-8.9 
9.0-10.9 
11.0-12.9 
13.0-14.9 
15.0-16.9 
17-0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 


1,3  50.4 

1,316.1 

277.8 

42.9 

418.1 

69.4 

38.4 

208.6 

136.3 

79.2 

45.4 

1,883.3 

1,862.3 

409.9 

68.6 

479.4 

135.5 

74.6 

312.3 

205.3 

97.3 

79.2 

2,018.6 

2,004.0 

477.8 

114.3 

360.4 

155.5 

76.1 

392.3 

189.8 

134.1 

10  2.6 

1,997.6 

1,987.8 

465.4 

138.4 

238.8 

211.9 

96.1 

404.5 

179.5 

143.0 

108.9 

1,846.2 

1,839.4 

440.3 

147.6 

123.8 

180.7 

100.9 

432.9 

158.4 

167.4 

85.6 

1,675.1 

1,670.6 

384.6 

124.7 

53.2 

211.5 

102.0 

418.6 

136.0 

163.7 

74.8 

1,458.0 

1,455.7 

318.2 

112.9 

40.2 

188.5 

99.5 

365.1 

109.1 

154.2 

67.9 

1,212.5 

1,209.3 

255.2 

82.1 

18.9 

199.2 

72.5 

314.9 

70.3 

143.2 

48.8 

1,044.0 

1,040.7 

205.9 

59.1 

12.3 

174.1 

65.0 

280.4 

83.0 

121.8 

38.0 

876.9 

874.6 

156.3 

41.0 

8.4 

143.5 

64.0 

260.0 

63.1 

104.3 

34.0 

745.0 

742.6 

127.9 

31.9 

1.0 

119.1 

54.0 

236.1 

43.2 

93.4 

36.0 

609.3 

608.0 

102.2 

23.3 

(') 

105.8 

44.2 

189.7 

28.2 

83.6 

31.0 

1,241.7 

1,234.3 

168.1 

85.2 

— 

232.8 

99  .0 

326.9 

69.3 

195.9 

56.3 

(') 

0.2 
1.1 
1.3 
1.8 
1.5 
.1 
4.2 
1.1 
I1) 
t1) 
I1) 


34.3 

21.0 
14.6 
9.8 
6.8 
4.5 
2.3 
3.2 
3.3 
2.3 
2.4 
1.3 
7.4 


32.8 
21.0 
14.6 
9.8 
6.8 
4.5 
2.3 
3.2 
3.3 
2.3 
2.4 
1.3 
7.4 


0.) 

ill 
ill 
•II. 
ft 


Total 

17,958.6 

17,845.4 

3,789.6      1 

,072.0 

1,754.5 

2,127.5 

986.3        4 

142.3        1 

,471.5    1 

681.1 

808.5 

12.1 

113.2               1.5 

111.7 

'Less 

than  0.05  mj 

llion   cubic 

feet. 

rat 

)le  28.— NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 

ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 

State;   diam. 

:      Total 

:    Total 

:  Douglas-  : 

Ponderosa 

:Lodgepol 

e:    Western 

:Engelmanr 

:      True 

:Western ■ 

Western    : 

Hemlock 

Other 

:Total   all:, 
i.      i              Aspen 
:hardwoods: 

thei 

class    (inche 

s):all    species :SOftwoods 

:        fir          : 

pine 

:      pine 

:white   pine:      spruce 

:      firs 

.    larch    . 

redcedar . 

softwoods 

:hardwoo 

llion  board 

feet,  International 

1/4-inc} 

North  Idaho 

9.0-10.9 

9,675.3 

9,675.3 

2,226.7 

414.6 

1,795.8 

827.0 

380.0 

1,875.3 

1,073.9 

642.6 

433.0 

6.4 

0                0 

0 

11.0-12.9 

10,365.5 

10,307.3 

2,327.6 

623.6 

1,307.0 

1,163.7 

535.7 

2,089.1 

1,034.9 

689.5 

529.4 

6.8 

58.2 

58.2 

13.0-14.9 

9,679.9 

9,641.2 

2,251.7 

731.9 

678.6 

998.5 

563.7 

2,267.9 

901.3 

810.2 

428.1 

9.3 

38.7 

,3.7 

15.0-16.9 

9,207.5 

9,179.7 

2,100.8 

672  .3 

297.6 

1,224.3 

583.2 

2,268.5 

801.8 

815.7 

408.2 

7.3 

27.8 

27.8 

17.0-18.9 

8,080.1 

8,065.4 

1,757.3 

630.0 

223.0 

1,095.7 

567.0 

1,996.4 

64  2.1 

778.9 

374.7 

.3 

14.7 

14.7 

19.0-20.9 

6,958.5 

6,938.4 

1 ,  51 7  .  8 

483.3 

107.5 

1,164.6 

436.6 

1 ,  76  7  . 7 

432.4 

727.8 

281.2 

19.5 

20.1 

20.1 

21.0-22.9 

6,055.7 

6,034.6 

1,253.6 

319.5 

68.4 

1,036.8 

398.9 

1,586.0 

521.6 

619.7 

2  24.6 

5.5 

21.1 

,1.1 

23.0-24.9 

5,152.5 

5,137.7 

955.2 

241.0 

47.6 

865.4 

395.7 

1,483.3 

398.1 

546.4 

205.0 

(') 

14.8 

14.8 

25.0-26.9 

4,410.5 

4,393.7 

786.9 

192.5 

5.1 

726.6 

336.2 

1,360.5 

274.6 

495.9 

215.4 

(') 

16.8 

16.8 

27.0-28.9 

3,642.6 

3,633.6 

633.1 

145.6 

(') 

650.7 

275.6 

1,109.3 

180.0 

447.1 

192.2 

(') 

9.0 

9.0 

29.0+ 

7,413.1 

7,357.8 

1,046.6 

560.2 

__ 

1,417.2 

623.3 

1,895.1 

446.1 

1,037.3 

327.7 

4.3 

55.3 

55.3 

Total 

80,641.2 

80,364.7 

16,857.3 

5,014.5 

4,530.6 

11,170.5 

5,095.9 

19,699.1 

6,706.8 

7,611.1 

3,619.5 

59.4 

276.5 

276.5     , 

'Less  than 

0.05  million 

board   feet. 
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Table  29.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


ate;  diam. 
ass  (inches) 


Total    :  Total    :Douglas- :Ponderosa :Lodgepole :  Western   :Engelmann:   True   :Western :Western  :        :  Other 
all  species : softwoods:   fir   :   pine   :   pine   :white  pine:   spruce  :   firs   :  larch  ;redcedar:        :softwoods:hardwoods :""J  ": hardwoods 


juth  Idaho 


Million  cubic  feet 


S.0-6.9 
7.0-8.9 
J.0-10.9 
1.0-12.9 
3.0-14.9 
5.0-16.9 
7.0-18.9 
9.0-20.9 
1.0-22.9 
3.0-24.9 
5.0-26.9 
7.0-28.9 
9.0+ 
Total 


1,033.8 

1 

,022.3 

173.8 

17.3 

560.7 

1,174.0 

1 

,159.3 

263.8 

42.5 

561.5 

1,193.4 

1 

,172.3 

274.5 

54.3 

502.7 

1,058.1 

1 

,034.7 

319.7 

66.3 

337.1 

951.7 

933.9 

359.2 

88.2 

185.9 

888.3 

878.4 

386.3 

79.6 

104.7 

762.5 

754.6 

361.2 

79.6 

51.8 

693.1 

687.1 

350.0 

78.6 

30.0 

621.4 

616.9 

313.8 

106.4 

11.3 

554.4 

551.2 

267.3 

109.2 

6.0 

500.1 

497.6 

240.6 

128.3 

3.6 

410.6 

408.8 

196.6 

120.7 

2.1 

1,697.3 

1 

,69  5.2 

684.9 

712.4 

.8 

31.1 

210.5 

.3 

46.7 

213.0 

1.6 

74.7 

241.2 

1.7 

80.3 

211.4 

4.6 

90.8 

191.2 

4.3 

114.1 

173.4 

10.0 

114.5 

134.2 

3.5 

104.1 

111.9 

7.2 

98.7 

75.7 

5.0 

97.4 

63.5 

3.2 

77.6 

41.6 

3.1 

53.5 

29.2 

3.6 

177.7 

103.2 

8.8 

28.6 

11.5 

11.3 

30.2 

14.7 

14.0 

23.2 

21.1 

16.4 

15.3 

23.4 

15.4 

14.3 

17.8 

7.4 

10.3 

9.9 

1.1 

9.8 

7.9 

.6 

5.3 

6.0 

.2 

6.0 

4.5 

" 

4.6 

3.2 

- 

2.8 

2.5 

- 

3.1 

1.8 

- 

7.4 

2.1 

.7 

11,538.7  11,412.3      4,191.7        1,683.4        2,358.2 


1,161.2        1,800.0  56.9 


Table  30.—  NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


itate;  diam.   :   Total    :  Total    :Douglas- :Ponderosa :Lodgepole :  Western   :Engelmann:   True   :Western:Western 
:lass  (inches):all  species : softwoods :   fir    :   pine   :   pine    :white  pine:   spruce  :   firs   :  larch  :redcedar 


Hemlock  :  other   :Total  all:     :   Other 

: softwoods :hardwoods:     :hardwoods 


outh  Idaho 


Million  board  feet,  International  1/4-inch  rule 


9.0-10.9 
.1.0-12.9 
.3.0-14.9 
.5.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


5,822.6 

5,822.6 

1,177.9 

175.6 

2 

,812.2 

5,566.6 

5,454.5 

1,592.2 

292.0 

1 

,924.1 

5,070.8 

4,984.7 

1,857.1 

444.5 

1 

,067.2 

4,785.3 

4,732.7 

2,033.5 

425.1 

600.7 

4,166.2 

4,124.2 

1,945.1 

439.4 

302.9 

3,810.2 

3,777.6 

1,894.6 

453.4 

172.0 

3,575.5 

3,551.0 

1,790.7 

626.3 

65.0 

3,187.3 

3,169.3 

1,522.2 

635.5 

34.9 

2,870.3 

2,855.9 

1,369.7 

737.5 

21.6 

2,351.4 

2,341.4 

1,115.7 

694.9 

12.1 

9,818.5 

9,807.7 

3,864.2 

4,215.7 

4.9 

376.6 

1 

,148.6 

10.0 

431.2 

1 

,102.1 

27.0 

492.8 

1 

,015.9 

25.9 

620.7 

935.3 

58.9 

621.7 

738.9 

21.3 

563.8 

618.9 

44.8 

566.0 

437.3 

31.4 

558.9 

370.2 

21.2 

445.0 

246.1 

19.8 

304.3 

173.5 

23.3 

1,004.9 

620.3 

56.4 

21.7 

0 

0 

0 

85.9 

112.1 

73.0 

39.1 

81.3 

86.1 

33.1 

53.0 

58.5 

52.6 

4.8 

47.8 

54.9 

42.0 

2.5 

39.5 

30.1 

32.6 

.8 

31.8 

34.3 

24.5 

- 

24.5 

26.4 

18.0 

- 

18.0 

16.2 

14.4 

- 

14.4 

17.6 

10.0 

- 

10.0 

41.3 

10.8 

2.8 

8.0 

51,024.7        50,621.6      20,162.9        9,139.9        7,017.6 


5,985.9        7,407.1        340.0 


403.1        117.0        286.1 
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Table  31.—  NET  VOLUME  OF  GROWING  STOCK  UN  COMMERCIAL  FOREST   IAND  IN  THE  NORTHERN 


ROCKY 

MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,    1970 

State;   diam. 

Total 
all    species 

Total          : 
softwoods : 

Douglas- : 
fir         : 

^onderosa 
pine 

:Lodgepole 
:     pine 

Western 
white  pine 

:Engeljnann : 
:       spruce    : 

True       : 
firs       : 

Western :We 
larch    :re 

stern    :„      . 

Hemlock 
dcedar : 

:    Other 

:  SOI  tWOOdS 

: Total   all 
: hardwoods 

Aspen] 

Othe 
"lardwoj    ^ 

Million  cubic  feet  - 

I1. 

Western 

" 

Montana 

5.0-6.9 

2,613.4 

2,601.3 

401.5 

31.6 

1,534.0 

14.5 

98.7 

292.2 

163.1 

25.7 

16.5 

23.5 

12.1 

6.5 

5. 

7.0-8.9 

3,117.2 

3,105.1 

552.9 

88.9 

1,620.0 

22.7 

165.5 

355.5 

201.2 

25.3 

25.7 

47.4 

12.1 

6.7 

5. 

9.0-10.9 

2,838.1 

2,830.3 

612.0 

107.0 

1,235.9 

34.7 

177.6 

325.6 

214.4 

24.1 

31.2 

67.8 

7.8 

4.0 

3. 

11.0-12.9 

2,341.1 

2,331.8 

689.0 

164.2 

657.6 

45.7 

189.0 

260.1 

219.4 

24.8 

30.3 

50.8 

9.3 

4.4 

4. 

13.0-14.9 

1,897.8 

1,891.0 

669.8 

177.7 

284.8 

35.4 

195.8 

226.1 

220.2 

18.6 

31.0 

31.6 

6.8 

1.7 

5. 

15.0-16.9 

1,499.5 

1,490.3 

557.6 

173.2 

102.8 

36.0 

193.5 

124.8 

227.0 

21.2 

29.1 

25.1 

9.2 

.9 

8. 

17.0-18.9 

1,253.7 

1,247.1 

470.2 

154.0 

29.6 

34.7 

171.0 

94.4 

226.5 

22.7 

30.9 

13.1 

6.6 

1.1 

5. 

19.0-20.9 

1,023.0 

1,021.1 

383.8 

143.8 

8.3 

30.1 

131.3 

61.0 

206.8 

20.8 

26.2 

9.0 

1.9 

.3 

1. 

21.0-22.9 

821.1 

812.6 

287.7 

131.0 

5.1 

21.6 

98.5 

37.4 

180.9 

16.1 

23.5 

10.8 

8.5 

- 

8. 

23.0-24.9 

547.5 

545.2 

181.7 

87.0 

3.0 

18.6 

64.6 

19.6 

132.4 

12.5 

19.3 

6.5 

2.3 

(') 

2c 

25.0-26.9 

428.6 

428.1 

130.3 

82.8 

.1 

16.5 

44.3 

9.8 

116.6 

9.9 

16.8 

1.0 

.5 

- 

,:•; 

27.0-28.9 

336.5 

336.5 

90.  3 

73.5 

.1 

12.1 

40.6 

7.2 

89.6 

6.9 

12.5 

3.7 

— 

"- 

.    ;■: 

29.0+ 

732.5 

731.9 

147.8 

145.5 

__ 

29.2 

112.6 

2.7 

228.2 

42.2 

20.2 

3.5 

.6 

— 

., 

Total 

19,450.0 

19,372.3 

5,174.6 

1,560.2 

5,481.3 

351.8 

1  ,  .   H   !  .  '  ' 

1,816.4 

2,426.3 

270.8 

313.2 

293.8 

77.7 

25.6 

',2. 

'Less  than  0.05  million  cubic  feet. 


Table  32.—  NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  fN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


State;  diam. 
class  finche 


:   Total     :  Total    :Douglas- :Ponderosa :Lodgepole :  Western   :Engelmann:   True   : Western : Western  :        :  Other    : Total  all :      :   Othei 
5):all  species : sof twoods :   fir    :    pine   :   pine    ;yhite  pine:   spruce  :   firs   :  larch  :redcedar:         : softwoods : hardwoods : :hardwoo 


Million  board  feet,   International  1/4-inch  rule 


Western 

Montan 


9.0-10.9 

12,659 

11.0-12.9 

11,313 

13.0-14.9 

9,993 

15.0-16.9 

8,299 

17.0-18.9 

7,152 

19.0-20.9 

5,958 

21.0-22.9 

4,838 

23.0-24.9 

3,229 

25.0-26.9 

2,565 

27.0-28.9 

2,027 

29.0+ 

4,570 

Total 

72,607 

12,659.6   2,395.2 
11,268.4   3,201.2 


361.1    5,738.4 
713.3    3,221.2 


9,959.9   3,445.9    990.8 
8,253.1   3,057.8   1,010.2 


7,118.9  2,651.5 

5,947.4  2,213.0 

4,796.2  1,717.2 

3,217.4  1,071.6 

2,561.7  770.2 

2,027.0  535.3 

4,567.2  908.8 


939.8 
929.2 
796.5 
536.5 
528.1 
478.5 
994.0 


1,474.7 

560.0 

166.9 

43.8 

30.0 

16.3 


164.1  869.0  1,509.7  1,105.5  106.0  115.7 

229.8  988.7  1,260.1  1,148.8  117.5  136.0 

183.1  1,069.6  1,171.2  1,226.6  93.5  144.7 

206.8  1,076.8  656.4  1,293.2  111.4  148.2 
198.4  958.7  516.9  1,339.4  117.2  161.3 

174.9  729.0  337.6  1,219.5  111.2  143.7 
126.6  549.0  208.8  1,093.0  87.9  129.4 
108.3  372.5  111.9  787.9  68.7  109.0 

96.1  269.9  56.5  684.4  55.4  96.0 

71.8  249.9  40.4  520.1  37.3  73.3 

172.2 738.9 15.3  1,370.2  235.8  115.2 


294.9 

0 

0 

0 

251.8 

44.6 

20.7 

23.9 

159.8 

33.4 

8.4 

25.0 

132.3 

46.3 

4.4 

41.9 

68.8 

33.1 

5.3 

27.8 

45.5 

11.5 

2.0 

9.5 

57.8 

42.4 

- 

42.4 

34.7 

12.3 

.2 

12.1 

4.5 

3.3 

" 

3.3 

20.2 

— 

— 

72,376.8    21,967.7      8,278.0      11,252.1       1,732.1 


7,872.0      5,884.8    11,788.6    1,141.9    1,372.5      1,087.1 


41.0        189.5 
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Table  33.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


ate;  diam. 
ass  (inches) 


Total     :  Total    : Douglas- :Ponderosa :Lodgepole :  Western   :Engelmann:   True   :Western :Western  :         :  Other 
all  spec  ies:  softwoods :   fir,    :    pine   :   pine    :white  pine:   spruce  :   firs   :  larch  :redcedar: :  softwoods  : hardwoods : 


stern 
Montana 

0-6.9 
r.0-8.9 
jl.0-10.9 
...0-12.9 
).0-14.9 
5.0-16.9 
7.0-18.9 
9.0-20.9 
1.0-22.9 
3.0-24.9 
5.0-26.9 
7.0-28.9 
9.0+ 

Total 


Million  cubic  feet  ■ 


1,390.6 

1 

387.3 

233.4 

90.8 

1,827.0 

1 

816.6 

328.2 

92.2 

1,602.1 

1 

585.3 

357.0 

126.6 

1,254.3 

1 

232.1 

313.0 

135.5 

983.6 

959.7 

320.7 

97.5 

683.3 

658.9 

263.7 

95.2 

464.8 

442.1 

214.7 

64.2 

315.1 

295.0 

166.6 

41.3 

222.9 

205.7 

123.1 

28.4 

159.1 

144.9 

89.1 

14.8 

110.2 

99.0 

53.2 

10.8 

70.3 

61.8 

29.2 

13.7 

116.7 

115.6 

71.5 

5.8 

876.4 

,076.0 

870.1 

586.4 

364.5 

172.1 

67.5 

31.8 

10.8 

7.2 


21.4 

116.4 

'■<4.H 

173.4 

90.4 

91  ,| 

95.8 

67.8 

106.0 

53.9 

94.0 

21.8 

80.4 

10.8 

49.1 

3.2 

39.6 

2.4 

32.8 

.4 

34.3 

.1 

18.7 

.1 

37.5 

.2 

48.9 

3.3 

52.0 

10.4 

44.6 

16.8 

33.6 

22.2 

17.1 

23.9 

12.1 

24.4 

4.5 

22.7 

3.0 

20.1 

1.4 

17.2 

.6 

14.2 

.6 

11.2 

.1 

8.5 

.6 

1.1 

9,004.0      2,563.4        816.6 


1.0 


.3 

2.2 

8.6 

17.7 

23.9 

23.3 

22.7 

19.3 

17.2 

14.2 

11.2 

B .  i 

1.1 


25.8        170.2 


Table  34.  —NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  I.AND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CIASS  AND  SPECIES,    1970 


;tate;  diam.   :  Total 

lass  (inches): all  species : softwoods  :   fir 


Total    :Douglas-:Ponderosa:Lodgepole:  Western   :Engeimann:   True   :Western :Western  :         :  Other    :Total  all:      :   Other 
pine   :   pine    :white  pine:   spruce  :   firs   :  larch  :redcedar:         :sof twoods :hardwoods :  spen: hardwood 


astern 
Montana 


Million  board  feet,   International   1/4-inch  rule  ■ 


9.0-10.9 
LI. 0-12. 9 
13. 0-14. 9 
L5.0-16.9 
17.0-18.9 
19.0-20.9 
il.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


6,925.7 

6,925.7 

1 

310.4 

348.0 

5,880.5 

5,768.3 

1 

354.  3 

488.0 

4,905.7 

4,782.6 

1 

506.6 

415.6 

3,535.3 

3,410.0 

1 

343.0 

449.5 

2,498.2 

2,379.9 

1 

148.6 

322.3 

1,746.8 

1,641.5 

932.0 

214.7 

1,257.3 

1,166.0 

710.7 

144.5 

907.3 

832.0 

514.4 

75.6 

630.4 

571.2 

308.1 

53.4 

406.0 

359.9 

172.1 

67.5 

717.7 

711.7 

427.5 

33.5 

,251.5 
,994.6 
,972.4 
948.7 
376.9 
177.7 
62.8 
40.8 


421.8 

407.9 

480.0 

308.7 

556.6 

256.1 

509.0 

107.4 

460.7 

51.7 

290.0 

14.8 

229.9 

11.4 

196.5 

2.1 

206.2 

.8 

119.4 

.5 

248.0 

1.0 

186.1 

0 

142.7 

112.2 

75.3 

123.1 

52.4 

125.3 

19.7 

118.3 

12.3 

105.3 

6.7 

91.3 

.'.' 

75.3 

2.7 

59.2 

.J 

46.1 

1.7 

6.0 

0 

88.9 

123.1 

119.8 

118.3 

101.0 

91.3 

75.3 

59.2 

46.1 

6.0 


29,410.9  28,548.8      9,727.7      2,612.6        10,825.4 


3,718.1         1,162.4 


829.0 
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Table  35.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


State;  diam. 


Total    :Douglas- :Ponderosa :Lodgepole:  Western 


lite   :   True   :Western :Western  :         :  Other 
class  (inches):  all  species :  softwoods :   fir       pine   :   pine    :white  pine:   spruce  :   firs   :  larch  :redcedar: :  softwoods  :hardwoods : 


Western 
S .  Dakota 


5.0-6.9 

7.0-8.9 

9.0-10.9 

11.0-12.9 

13.0-14.9 

15.0-16.9 

17.0-18.9 

19.0-20.9 

21.0-22.9 

23.0-24.9 

25.0-26.9 

27.0-28.9 

29.0+ 

Total 


Million  cubic  feet 


133.9 

177.0 

148.4 

151.7 

131.1 

102.2 

72.2 

42.6 

24.6 

12.8 

7.9 

2.6 


131.3 

175.9 

147.4 

150.2 

131.1 

102.2 

72.2 

42.6 

24.6 

12.8 

7.0 

2.6 


128.5 

170.8 

143.1 

144.0 

122.4 

95.8 

69.1 

39.7 

20.4 

10.8 

7.9 

2.6 


2.8 
5.1 
4.3 
6.2 
8.7 
6.4 
3.1 
2.9 
4.2 
2.0 


2.6 
1.1 

1.0 

1.5 


2.e 

i.] 

l.C 


.3 

.3 

0 

.3 

— 

0 

— 

0 

0 

0 

0 

0 

-- 

— 

_. 

1,007.3 

1,001.1 

0 

955.4 



0 

45.7 

0 

0 

0 

0 

0 

6.2 



-.2 

Table  36.  —NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


State;  diam.   :   Total     :  Total    : Douglas-  :Ponderosa  :Lodgepole :  Western   :   White   :   True   : Western : Western  :H„-,   k  =  Other 

class  (inches):all  species : softwoods :   fir    :    pine   :   pine    :white  pine:   spruce  :   firs   :  larch  :redcedar:         : softwoods: hardwoods : 


Western 

s.  Dakota 

9.0-10.9 

730.4 

7  30.4 

0 

704.3 

11.0-12.9 

722.0 

713.0 

0 

680.4 

13.0-14.9 

620.8 

620.8 

0 

576.9 

15.0-16.9 

518.3 

518.3 

0 

484.1 

17.0-18.9 

371.8 

371.8 

0 

355.6 

19.0-20.9 

226.4 

226.4 

0 

211.0 

21.0-22.9 

127.9 

127.9 

0 

105.0 

23.0-24.9 

67.4 

67.4 

0 

57.6 

25.0-26.9 

41.6 

41.6 

0 

41.6 

27.0-28.9 

15.1 

15.1 

0 

15.1 

29.0+ 

2.0 

2.0 

0 

2.0 

Total 

3,443.7 

3,434.7 

0 

3,233.6 

Million  board  feet,   International  1/4-inch  rul 


0 

26.1 

0 

0 

0 

0 

0 

32.6 

0 

0 

r 

0 

0 

0 

43.9 

0 

0 

0 

0 

0 

0 

34.2 

0 

0 

0 

' 

0 

0 

16.2 

0 

0 

0 

0 

0 

15.4 

0 

0 

0 

0 

0 

0 

22.9 

0 

0 

0 

0 

0 

0 

9.8 

0 

0 

0 

0 

0 
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Table  37.— NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


Total    :  Total   :Douglas-:Ponderosa:Lodgepole:  Western   :Engelmann:  True   :Western:Western  :        :  other 

pine   :   pine   :white  pine:   spruce  :   firs   :  larch  :redcedar: c   :sof twoods: hardwoods :' 


.itate;  diam. 

i  la ss  (inches):all  species  :softwoods  :   fir 


yoming 


■  Million  cubic  feet 


5.0-6.9 

7.0-8.9 

9.0-10.9 

.1.0-12.9 

3.0-14.9 

5.0-16.9 

17.0-16.9 

19.0-20.9 

il.0-22.9 

23.0-24.9 

25.0-26.9 

27.0-28.9 

29.0+ 

Total 


678.0 

780.7 

811.2 

690.4 

524.3 

389.9 

274.3 

174.6 

120.7 

76.3 

54.1 

35.5 

63.1 


626.2 

51.7 

47.0 

416.5 

721.5 

29.4 

91.3 

435.4 

770.5 

72.3 

128.0 

403.6 

664.1 

39.8 

149.0 

270.4 

505.8 

40.2 

126.2 

187.4 

384.7 

32.7 

88.1 

109.2 

274.2 

29.0 

58.0 

70.0 

174.5 

27.7 

33.4 

29.2 

120.7 

25.7 

17.6 

9.1 

76.3 

20.5 

9.0 

3.4 

54.1 

6.1 

4.3 

3.1 

35.5 

12.7 

1.1 

1.8 

63.1 

17.2 

4.7 

.5 

43.0 

58.8 

65.9 

74.3 

57.8 

85.6 

113.1 

59.8 

78.3 

46.4 

106.1 

32.5 

83.3 

19.3 

73.1 

5.1 

58.7 

4.4 

39.2 

2.0 

36.1 

3.5 

18.8 

1.0 

39.5 

.9 

7.2 

25.2 

23.2 

32.0 

27.3 

16.1 

14.6 

6.0 

5.2 

2.2 

1.0 


51.8 

51.7 

.1 

59.2 

50.4 

8.8 

40.7 

40.5 

.2 

26.3 

4.1 

22.2 

18.5 

18.2 

.3 

5.2 

5.2 

-- 

.1 

.1 

" 

.1 

.1 

" 

(') 

00 

— 

757.7      1,941.6 


'Less  than  0.05  million  cubic  feet. 


Table  38.  —NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  NORTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


State;  diam.   :  Total    :  Total    :Douglas- :Ponderosa :Lodgepole :  Western   :Engelmann:   True   :Western rWestern  :        :  Other   :Total  all:     :  Other 
class  (inches):all  species :  softwoods :   fir    :    pine   :   pine    :white  pine:   spruce  :   firs   :  larch  :redcedar:  CT      :sof  twoods -.hardwoods :   pen:hardwoods 


Wyoming 


Million  board  feet,   International   1/4-inch  rule 


9.0-10.9 
11.0-12.9 
13.0-14.9 
15.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


3,794.4 

3,794.4 

322.8 

408.3 

2 

178.2 

3,391.4 

3,242.2 

177.4 

562.0 

1 

472.3 

2,691.7 

2,561.3 

186.9 

5  34.6 

1 

036.4 

2,089.7 

2,046.3 

162.1 

417.5 

628.7 

1,502.8 

1,501.7 

148.8 

297.2 

410.3 

954.9 

954.6 

146.7 

179.1 

164.3 

629.6 

629.4 

156.2 

73.1 

52.3 

434.7 

434.7 

115.7 

44.6 

18.6 

312.7 

312.7 

35.8 

22.1 

18.1 

203.8 

203.8 

70.5 

7.3 

9.9 

3S9.3 

359.3 

96.2 

25.6 

3.1 

323.4 

417.8 

551.0 

299.9 

413.7 

242.0 

570.8 

175.0 

460.9 

105.5 

402.4 

29.0 

292.1 

26.0 

230.3 

12.3 

211.4 

19.6 

109.4 

6.3 

227.1 

5.2 

0 

143.9 

0 

0 

0 

0 

179.6 

149.2 

26.4 

122.6 

0 

147.7 

130.4 

128.0 

2.4 

0 

92.2 

43.4 

43.4 

- 

0 

79.0 

1.1 

1.1 

" 

0 

33.1 

.3 

.3 

"- 

0 

29.7 

.2 

.2 

"- 

0 

13.2 

" 

" 

-" 

0 

5.7 

"- 

" 

"- 

0 

.4 

"- 

" 

"- 

0 

2.1 

.. 

__ 



16,365.0  16,040.4      1,619.1        2,571.4      5,992.2 


3,792.5      1,338.6 


199.4        125.2 
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Table  39. —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  SolTHERN 
ROCKY  MOUNTAIN  STATES  B\  DIAMETER  CLASS  AND  SPECIES,   1970 


State;  diam. 
class  (inches): 


Total    :     Total    :  Douglas-  :  Ponderosa :  Lodgepole:    Western   :Engelmann:    True 
all  species  :   softwoods  :    fir :    pine    :    pine    :  white  pine  :   spruce  :    firs 


Other   :  Total  all  :         :   Other 

softwoods :  hardwoods  :         :  hardwoods 


Million  cubic  feet 


Arizona 

5.0-6.9 

201.9 

174.7 

15.9 

135.6 

7.0-8.9 

251.7 

218.5 

16.1 

175.9 

9.0-10.9 

331.2 

298.2 

19.4 

239.5 

11.0-12.9 

393.9 

354.4 

23.1 

270.5 

13.0-14.9 

421.  3 

387.9 

24.4 

302.7 

15.0-16.9 

458.4 

434.5 

27.1 

338.7 

17.0-18.9 

470.5 

452.4 

27.8 

366.1 

19.0-20.9 

452.6 

443.1 

24.2 

364.9 

21.0-22.9 

403.3 

398.1 

20.8 

337.8 

23.0-24.9 

373.0 

371.3 

29.0 

310.6 

25.0-26.9 

316.2 

315.1 

22.1 

269.4 

27.0-28.9 

263.4 

263.2 

16.8 

226.0 

29.0+ 

472.5 

472.4 

66.2 

350.6 

Total 

4,809.9 

4,583.8 

332.9 

3,688. 3 

10.9 

9.7 

2.6 

27.2 

27.2 

13.2 

11.0 

2.3 

33.2 

33.2 

18.7 

18.6 

2.0 

33.0 

33.0 

35.6 

20.9 

4.3 

39.5 

39.5 

36.7 

20.7 

3.4 

33.4 

33.4 

44.0 

21.7 

3.0 

23.9 

23.9 

36.6 

17.9 

4.0 

18.1 

18.1 

32.7 

17.1 

4.2 

9.5 

9.5 

25.7 

11.0 

2.8 

5.2 

5.2 

15.6 

13.4 

2.7 

1.7 

1.7 

11.6 

9.6 

2.4 

1.1 

1.1 

4.5 

14.5 

1.4 

0.2 

0.2 

8.4 

43.8 

3.4 

0.1 

0.1 

Table   II). --NET  Vol  I 'ME  <  >!■'  SAW  II  M  HKH  i  IN  COMMERCIAL  FOREST   L\N[)  IN  THE  SOITHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


State;  diam. 
class  (inches) 


Total    :     Total 
all  species  :   softwoods 


Douglas- 
fir 


Ponderosa:  Lodgepole:    Western   :Engelmann:    True 
pine    :    pine    :  white  pine  :   spruce  :    firs 


Other   :  Total  all 
softwoods:  hardwoods 


Other 
hardwoods 


Million  board  feet,   International  1/4-inch  rule 


9.0-10.9 
11.0-12.9 
13.0-14.9 
15.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


852.3 
1,536.6 
1,875.5 
2,197.8 
2,381.0 
2,381.4 
2,193.4 
2,068.7 
1,786.0 
1,503.1 
2,805.6 


852.3 

83.7 

1,340.3 

110.1 

1,704.5 

125.3 

2,074.2 

143.3 

2,286.6 

150.6 

2,330.8 

124.2 

2',  165.  9 

111.6 

2,060.5 

158.3 

1,780.5 

122.9 

1,501.9 

95.5 

2,805.2 

382.1 

570.0 
918.4 
1,255.1 
1,553.9 
1,806.0 
1,899.7 
1,832.0 
1,726.6 
1,523.4 
1,293.7 
2,129.1 


106.0 

81.8 

10.8 

0 

0 

188.2 

100.8 

22.8 

196.3 

196.3 

199.5 

106.6 

18.0 

171.0 

171.0 

244.9 

116.0 

16.1 

123.6 

123.6 

210.0 

97.9 

22.1 

94.4 

94.4 

189.9 

93.6 

23.4 

50.6 

50.6 

147.7 

59.7 

14.9 

27.5 

27.5 

92.2 

68.8 

14.6 

8.2 

8.2 

68.9 

52.3 

13.0 

5.5 

5.5 

27.4 

77.6 

7.7 

1.2 

1.2 

51.7 

224.1 

18.2 

0.4 

0.4 

21,581.4 


20,902.7    1,607.6 


16,507.9 


1,526.4    1,079.2 
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Table  41.—  NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES.   1970 


tate;  diam.   :     Total 
lass  (inches)  :  all  species 


Total 
softwoods 


Douglas- 
fir 


Ponderosa :  Lodgepole :   Western   :Engelmann:   True 
pine   :   pine   :  white  pine  :   spruce  :   firs 


Other   :  Total  all 
softwoods:  hardwoods 


Aspen 


Other 

hard*'  "  :: 


Million  cubic  feet 


Colorado 

5.0-6.9 
7.0-8.9 
9.0-10.9 
'.1.0-12.9 
13.0-14.9 
L5.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


1 

149.0 

1 

,819.8 

1 

,734.1 

1 

,543.3 

1 

336.6 

1 

,087.6 

836.8 

607.0 

447.6 

334.2 

213.4 

154.0 

203.7 

12 

,267.1 

1 

,662.0 

1 

,306.0 

1 

319.4 

1 

264.6 

1 

,144.6 

978.5 

778.3 

580.2 

435.8 

325.6 

210.1 

151.2 

203.7 

10 

,360.0 

221.5 
111.2 
103.7 
87.3 
93.4 
97.5 
75.3 
62.4 
50.9 
23.6 
24.6 
15.6 
37.6 


44.9 

658.6 

54.2 

454.3 

53.3 

375.3 

85.5 

327.9 

90.5 

246.7 

77.1 

134.8 

57.1 

53.4 

58.5 

31.5 

49.4 

6.5 

45.3 

4.8 

30.2 

- 

23.4 

.4 

45.5 

— 

14.9 

.',."'4  .  .' 

361.1 

335.1 

40.8 

287.0 

285.9 

1  .1 

375.1 

293.6 

17.6 

51  1.8 

504.5 

9.3 

504.5 

259.0 

23.6 

414.7 

399.8 

14.9 

540.9 

207.2 

15.8 

278.7 

256.7 

22.0 

536.7 

161.5 

1 5 .  B 

192.0 

178.3 

13.7 

518.4 

1  18.8 

11.9 

109.1 

98.8 

10.3 

474.3 

111.5 

6.7 

58.5 

50.5 

8.0 

!    (  . 

67.5 

4.3 

26.8 

21.8 

287.0 

40.5 

1.5 

11.8 

6.3 

5 . '-. 

222.7 

27.9 

1.3 

8.6 

4.4 

4.2 

142.2 

12.9 

.2 

3.3 

.1 

3.2 

98.4 

13.2 

.2 

2.8 

.3 

2.5 

105.7 

14.9 

— 

-- 

— 

— 

1,004.6 


Table  42.— NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST   LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,    1970 


State;  diam.   :     Total    :     Total    :  Douglas-  :  Ponderosa:  Lodgepole:    Western   :Engelmann:    True 
class  (inches):  all  species  :   softwoods  :   fir :   pine   :   pine    :  white  pine  :   spruce  :   firs 


:   Other   :  Total  all 
:  softwoods:  hardwoods 


Colorado 


Million  board  feet,   International  1/4-inch  rule 


other 
hardwoods 


9.0-10.9 
11.0-12.9 
13.0-14.9 
15.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


7,642.8 
8,174.8 
7,363.4 
6,183.5 
4,863.7 
3,558.5 
2,657.9 
2,042.0 
1,316.2 
950.6 
1,322.7 
46,076.1 


7,642.8 
6,809.2 
6,407.4 
5,625.9 
4,557.7 
3,427.9 
2,600.7 
1,998.7 
1,302.0 
938.6 
1,322.7 
42,633.6 


582.8 
439.3 
517.7 
572.7 
457.1 
390.5 
343.9 
152.1 
156.2 
97.0 
238.6 


117.7 

2 

,301.2 

306.7 

1 

,844.4 

449.0 

1 

,420.3 

431.3 

790.4 

346.9 

321.2 

363.7 

192.7 

229.1 

41.5 

244.8 

32.8 

170.1 

- 

134.7 

2.6 

297.8 

— 

3,054.7 

1,446.0 

140.4 

— 

— 

— 

3,046.9 

1,091   .4 

81.5 

1,365.6 

1,284.4 

81.2 

3,060.3 

876.4 

83.7 

956.0 

900.0 

56.0 

2,995.2 

772.8 

63.5 

557.6 

514.7 

42.9 

2,764.4 

628.7 

39.4 

S06.0 

272.2 

33.8 

2,073.1 

381.4 

26.5 

130.6 

109.4 

21.2 

1,736.5 

241.5 

8.2 

57.2 

33.4 

23.8 

1,393.7 

166.4 

h  .  9 

43.3 

25.5 

17.8 

900.1 

74.7 

.9 

14.2 

.8 

13.4 

623.7 

79.1 

1.5 

12.0 

2.0 

10.0 

•    <:■.  . 

88.3 

-- 

— 

— 

— 
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Table  43.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


State;   diam. 


Total        :   Douglas-    :Ponderosa  &    :  Lodgepole :        Western      :Engelman 


Other      :   Total   all    : 


class    (inches)     :  &\i  species:    softwoods    i        fir  :Jeffrey  pine:        pine        :   white  pine    :      spruce    :        firs  :    softwoods:   hardwoods    : 


Aspen 


Other 
hardwoods 


Nevada 

5.0-6.9 
7.0-8.9 
9.0-10.9 
11.0-12.9 
13.0-14.9 
15.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


7.3 

4.3 

8.0 

s .  e 

11.2 

9.1 

15.5 

11.7 

14.3 

12.6 

16.9 

16.9 

16.6 

16.6 

17.4 

17.4 

17.6 

17.6 

17.6 

17.6 

16.3 

16.3 

15.9 

15.9 

75.6 

75.6 

Million  cubic  feet 


.4 

.1 

.1 

.5 

1.8 

1.4 

3.0 

3.0 

- 

1.6 

.7 

.2 

1.1 

1.7 

.5 

2.2 

2.2 

- 

2.7 

1.1 

.1 

1.5 

3.3 

.4 

2.1 

2.1 

~ 

4.4 

1.7 

.3 

1.8 

2.8 

.7 

3.8 

3.4 

.4 

5.3 

2.1 

.5 

.8 

3.5 

.4 

1.7 

1.5 

.2 

6.9 

1.4 

.5 

2.5 

4.6 

1.0 

(1) 

(1) 

- 

7.5 

.8 

.4 

.9 

5.3 

1.7 

(1) 

(1) 

- 

7.2 

1.1 

.8 

1.7 

5.6 

1.0 

(1) 

(1) 

- 

6.3 

1.4 

.5 

1.6 

6.2 

1.6 

(») 

- 

(.  ) 

7.0 

.8 

.7 

1.5 

5.8 

1.8 

- 

- 

- 

5.9 

.7 

1.3 

1.6 

6.1 

.7 

- 

- 

- 

4.5 

.6 

1.1 

2.7 

5.9 

1.1 

- 

- 

- 

19.2 

1.4 

7.0 

1.7 

43.6 

2.7 

-- 

-- 

— 

1Less   than   0.05  million  cubic    feet. 


Table  44.— NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


"i      Other2 
:    hardwoods 


State;    diarn. 


Douglas-    : Ponderosa   &    :    Lodgepole :         Wes tern      : Engelmann: 


class    (inches)     :all   species:    softwoods    i         fir  :Jeffrey   pine:         pine         :   white   pin 


Other1    :    Total    all    : 
softwoods :    hardwoods    : 


Aspen 


Million  board  feet.   International  1/4-inch  rule 


9.0-10-9 

34.4 

34.4 

11.0-12.9 

68.2 

51.7 

13.0-14.9 

68.5 

61.3 

15.0-16.9 

89.7 

89.5 

17.0-18.9 

94.4 

94.1 

19.0-20.9 

102.4 

102.2 

21.0-22.9 

106.5 

106.5 

23.0-24.9 

107.5 

107.5 

25.0-26.9 

98.4 

98.4 

27.0-28.9 

93.6 

93.6 

29.0+ 

480.3 

480.3 

Total 

1,34  3.9 

1,319.5 

5.0 
14.4 
23.3 
35.2 
42.2 
42.9 
38.5 
42.2 
34.5 
26.7 
124.1 
429.0 


6.6 
9.4 
11.5 
8.4 
4.6 
6.3 
8.9 
5.1 
3.8 
3.2 


.5 

1.5 
2.7 
2.4 
2.1 
5.1 
3.0 
4.6 
7.8 
6.6 
43.5 
79.8 


7.1 

13.5 

9.6 

13.6 

4.2 

17.8 

12.6 

24.9 

4.8 

30.9 

8.5 

33.8 

8.5 

38.1 

8.6 

36.3 

8.7 

39.0 

14.4 

36.0 

9.0 

278.5 

1.7 

3.2 

1.8 

6.0 

9.5 

5.6 

9.5 

10.7 

4.6 

6.7 

16.4 

75.7 


0 
16.5 
7.2 
.2 
.  3 
.2 
(') 


0 
14.7 
6.4 


0 
1.8 


'Less  than  0.05  million  board  feet. 
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Table  45.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,  1970 


e;  diam. 
3  (inches) 


Total 
all  species 


Total    :  Douglas 
softwoods  :    fir 


Ponderosa :  Lodgepole:   Western   :EngeLmann :   True 
pine   :   pine   :  white  pine  :   spruce  :   firs 


:   Other   :  Total  all 
:  softwoods :  hardwoods 


Aspen 


Other 
hardwoods 


Mexico 


Million  cubic  feet 


0-6.9 
0-8.9 
0-10.9 
0-12.9 
0-14.9 
0-16.9 
0-18.9 
.0-20.9 
.0-22.9 
.0-24.9 
'.0-26.9 
.0-28.9 
.0+ 
Total 


523.0 
547.7 
511.3 
621.7 
609.4 
724.1 
685.6 
558.6 
456.9 
362.9 
272.8 
197.5 
264.6 


418.2 

77.8 

428.0 

94.7 

404.0 

79.1 

527.2 

98.3 

543.3 

114.2 

675.3 

102.5 

652.8 

94.8 

541.1 

91.2 

447.6 

65.3 

362.8 

60.3 

272.8 

35.4 

197.5 

32.1 

264.6 

85.4 

735.2 

1,031.1 

163. 
177. 
161. 
218. 
255. 
407. 
426. 
363. 
308. 
257. 
214. 
146. 
144. 


55.6 

102.9 

18.5 

104.8 

104.8 

58.0 

71.5 

26.6 

119.7 

119.7 

73.7 

75.4 

14.3 

107.3 

107.3 

90.1 

85.9 

34.5 

94.5 

94.5 

72.7 

77.2 

23.4 

66.1 

66.1 

82.8 

61.2 

21.6 

46.8 

48.8 

70.5 

53.1 

8.4 

32.8 

32.8 

41.3 

34.8 

10.1 

17.5 

17.5 

33.2 

34.4 

6.5 

9.3 

9.3 

20.5 

22.7 

1.7 

0.1 

0.1 

6.3 

13.6 

3.3 

- 

- 

3.8 

11.5 

3.5 

- 

- 

5.6 

26.1 

3.2 

-- 

-- 

Table  46.— NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


tate;  diam.   :     Total   :    Total    :  Douglas-  :  Ponderosa:  Lodgepole:   Western   :Engelmann:   True    :   Other   :  Total  all  :         :  Other 

pine   :   pine   :  white  pine  :   spruce  :    fi-e    ■  c"fH.«^c.  v.a^^,..rt^^e  . 


lass  (inches):  all  species  :   softwoods  :   fir 


:  softwoods :  hardwoods 


ew  Mexico 


Million  board  feet,   International  1/4-inch  rule- 


9.0-10.9 
1.0-12.9 
3.0-14.9 
5.0-16.9 
7.0-18.9 
9.0-20.9 
1.0-22.9 
3.0-24.9 
5.0-26.9 
7.0-28.9 
9.0+ 
Total 


1,598.0 
2,622.1 
2,835.2 
3,533.4 
3,490.6 
2,929.2 
2,458.0 
1,995.0 
1,523.9 
1,115.8 
1,527.8 
25,629.0 


1,598.0 
2,091.8 
2,445.6 
3,243.2 
3,294.0 
2,820.8 
2,399.3 
1,994.4 
1,523.9 
1,115.8 
1,527.8 
24,054.6 


441.7 

323.5 

499.4 

626.5 

646.5 

940.3 

600.2 

1,773.9 

590.7 

1,990.0 

547.5 

1,807.7 

380.0 

1,623.3 

358.3 

1,398.6 

210.6 

1,189.9 

198.4 

818.4 

495.2 

844.0 

0 

444.2 

302.0 

86.6 

0 

0 

0 

445.5 

359.2 

161.2 

530.3 

530.3 

0 

381.2 

364.1 

113.5 

389.6 

389.6 

0 

448.9 

309.0 

111.2 

290.2 

290.2 

0 

387.5 

280.4 

45.4 

196.6 

196.6 

0 

222.7 

187.0 

55.9 

108.4 

108.4 

0 

178.4 

180.8 

36.8 

58.7 

58.7 

0 

111.5 

116.2 

9.8 

0.6 

0.6 

0 

32.2 

72.0 

19.2 

- 

- 

0 

19.5 

60.1 

19.4 

- 

- 

0 

32.5 

137.2 

18.9 



„ 
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Table  47.  —NET  VOLUME  OF  GROWING  STOCK  ON  COMMERCIAL  FOREST  LAND  IN  THE  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,   1970 


State ;  diam .    :      Total 
class  (inches)  .  all  species 


Total 
softwoods 


Douglas- 
fir 


Ponderosa  :  Lodgepole :    Western   :Engeljnann :    True 
pine    :    pine    :  white  pine  :   spruce  :    firs 


:    Other   :  Total  all 
:  softwoods:  hardwoods 


Million  cubic  feet 


5.0-6.9 

698.2 

463.0 

62.4 

5.2 

210.4 

0 

81.9 

95.7 

7.4 

235.2 

235.2 

— 

7.0-8.9 

734.1 

460.6 

64.5 

16.4 

176.3 

0 

107.4 

91.9 

4.1 

273.5 

273.5 

-- 

9.0-10.9 

648.5 

453.8 

61.7 

19.5 

153.5 

0 

111.1 

101.9 

6.1 

194.7 

194.7 

-- 

11.0-12.9 

535.1 

376.1 

67.2 

21.5 

98.0 

0 

97.5 

88.0 

3.9 

159.0 

158.9 

0.1 

13.0-14.9 

468.5 

376.3 

74.9 

25.4 

89.8 

0 

102.1 

78.3 

5.8 

92.2 

92.1 

0.1 

15.0-16.9 

378.0 

336.1 

83.4 

29.6 

57.7 

0 

98.4 

59.9 

7.1 

41.9 

41.9 

(i) 

17.0-18.9 

315.8 

293.6 

80.4 

24.4 

25.3 

0 

95.8 

64.7 

3.0 

22.2 

22.2 

(i) 

19.0-20.9 

247.7 

237.7 

66.3 

29.0 

16.1 

0 

79.1 

44.9 

2.3 

10.0 

10.0 

(M 

21.0-22.9 

167.9 

163.0 

46.5 

24.2 

7.4 

0 

51.8 

30.0 

3.1 

4.9 

4.9 

(i) 

23.0-24.9 

140.9 

137.5 

39.8 

20.7 

2.5 

0 

52.0 

19.3 

3.2 

3.4 

3.4 

- 

25.0-26.9 

105.3 

104.2 

23.1 

21.2 

1.9 

0 

40.2 

17.2 

0.6 

1.1 

1.1 

(i) 

27.0-28.9 

77.5 

76.9 

18.6 

19.4 

0.8 

0 

26.4 

9.8 

1.9 

0.6 

0.6 

- 

29.0+ 

210.3 

210.3 

52.0 

64.3 

0.3 

0 

61.1 

31.6 

1.0 

-_ 

— 

— 

Total 

4,727.8 

3,689.1 

740.8 

320.8 

840.0 

0 

1,004.8 

733.2 

49.5 

1,038.7 

■  .■  ;«    • 

0.2 

'Less  than  0.05  million  cubic  feet. 


-NET  VOLUME  OF  SAWTIMBER  ON  COMMERCIAL  FORKS'!    LAND  IN  TUB  SOUTHERN 
ROCKY  MOUNTAIN  STATES  BY  DIAMETER  CLASS  AND  SPECIES,    1970 


State;  diam.   :     Total 
class  (inches):  all  species 


Total 

oftwoods 


Douglas-  :  Ponderosa:  Lodgepole:    Western   :Engelmann :    True 
fir     :    pine    :    pine    :  white  pine  :   spruce  :    firs 


Other   :  Total  all 
softwoods :  hardwoods 


Million  board  feet,   International  1/4-inch  rule 


Utah 


9.0-10.9 
11.0-12.9 
13.0-14.9 
15.0-16.9 
17.0-18.9 
19.0-20.9 
21.0-22.9 
23.0-24.9 
25.0-26.9 
27.0-28.9 
29.0+ 
Total 


J 

393 

7 

2 

542 

6 

2 

337 

4 

1 

954 

0 

1 

681 

2 

1 

338 

1 

953 

3 

805 

9 

601 

3 

446 

7 

1 

,230 

• 

L6 

,285 

1 

2,393.7 

339.3 

50.2 

819.9 

1,864.3 

300.6 

75.2 

534.7 

1,936.8 

367.1 

115.3 

482.2 

1,761.9 

421.2 

153.4 

312.3 

1,575.2 

425.4 

134.5 

138.3 

1,292.6 

371.1 

153.5 

88.0 

927.5 

269.8 

134.2 

41.2 

788.1 

223.0 

128.4 

13.9 

595.1 

130.3 

126.8 

10.3 

443.0 

105.1 

118.8 

4.5 

1,230.9 

294.7 

4ni    .u 

1.9 

14,809.1 

3,247.6 

1,596.3 

2,447.2 

577.8 

561.6 

44.9 

0 

0 

0 

..12.   ' 

421.6 

19.9 

678.3 

678.1 

0.2 

546.8 

396.0 

29.4 

400.6 

400.4 

0.2 

523.9 

313.7 

37.4 

192.1 

192.0 

0.1 

515.2 

344.6 

17.2 

106.0 

105.9 

0.1 

422.5 

244.0 

13.5 

45.5 

45.4 

0.1 

293.6 

171.0 

17.7 

25.8 

25.8 

(') 

295.3 

109.2 

18.3 

17.8 

17.8 

"- 

225.8 

98.5 

3.4 

6.2 

6.2 

I1) 

148.0 

56.1 

10.5 

3.7 

3.7 

- 

342.5 

180.0 

5.8 

— 

— 

— 

218.0    1,476.0 


Less  than  0.05  million  board  feet. 
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Table  49.  —NET  ANNUAL  GROWTH  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE 
ROCKY  MOUNTAIN  STATES  BY  SOFTWOODS  AND  HARDWOODS  AND  OWNER  GROUP,   1970 


All  owner 
groups 


National 
Forest 


Other 
public^ 


Forest 
industry 


Other 
private 


All  owner 
groups 


National 
Forest 


Other 
public 


Forest 
industry 


Other 
private 


Thousand  cubic  feet  growing  stock  ■ 


Thousand  board  feet  sawtimber  l 


rth.  Rocky  Mt.  states: 

^oJj^rth  Idaho: 
Softwoods 
Hardwoods 
All  species 


outh  Idaho: 
Softwoods 
Hardwoods 
All  species 

festern  Montana: 
Softwoods 
Hardwoods 
All  species 

iastern  Montana: 
Softwoods 
Hardwoods 
All  species 

Western  S.  Dakota: 
Softwoods 
Hardwoods 
All  species 

Wyoming: 
Softwoods 
Hardwoods 

All  species 

otal  N.  Rocky  Mt.  states: 
Softwoods 
Hardwoods 
All  species 


347,209 
3,694 

91.709 
694 

64,465 
144 

67,421 
346 

123,614 

2,510 

1,327,768 
5,379 

400,768 
2,379 

218,207 

281,772 
680 

427,021 
2,320 

350,903 

92,403 

64,609 

67,767 

126,124 

1,333,147 

403,147 

218,207 

282,452 

429,341 

149,772 
2,288 

116,872 
388 

18,008 
1,081 

5,928 
256 

8,964 
563 

664,319 

7,680 

523,319 

680 

76,994 

3,829 

25,841 
1,275 

38,165 
1,896 

152,060 

117,260 

19,089 

1  ;, 

9,527 

671,999 

523,999 

80,823 

27,116 

40,061 

334,582 
1,280 

227,482 

480 

27,369 
122 

28,299 
136 

51,432 
542 

1,173,354 
4,673 

738,354 
673 

113,346 

862 

129,050 
813 

192,604 

2,32: 

335,862 

227,962 

27,491 

28,435 

51,  174 

1,178,027 

739,027 

114,208 

129,863 

194,929 

105,062 
2,218 

58,862 
118 

13,208 
588 

184 

32,808 
1,512 

300,046 
8,168 

187,046 
168 

32,218 

2,226 

529 

80,253 

5,774 

107,280 

58,980 

13,796 

184 

34,320 

308,214 

187,214 

34,444 

529 

86,027 

26,910 
200 

19,310 

1,536 

31 

369 
10 

5,695 
159 

98,815 

78,815 

4,437 

958 

14,605 

27,110 

19,310 

1,567 

379 

5,854 

98,815 

78,815 

4,437 

958 

14,605 

42,754 
2,999 

26,654 
1,299 

5,815 
687 

800 
50 

9,485 
963 

160,345 

3,937 

106,345 
937 

20,496 
1,231 

2,891 
91 

30,613 
1,678 

45,753 

27.953 

6,502 

850 

10,448 

164,282 

107,282 

21,727 

2,982 

32,291 

1,006,289 
12,679 

540,889 
2,979 

130,401 
2,653 

103,001 
798 

231,998 
6,249 

3,724,647 
29,837 

2,034,647 

4,837 

465,698 
8,148 

441,041 
2,859 

783,261 

13,993 

1,018,968 

543,868 

133,054 

103,799 

238,247 

3,754,484 

2,039,484 

473,846 

443,900 

797,254 

International  1/4-inch  rule. 


Table  50.— NET  ANNUAL  GROWTH  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST   LAND  IN  THE 
ROCKY  MOUNTAIN  STATES  BY  SOFTW(  IODS  AND  HARDWl  H  IDS  AND  OWNER  GROUP,   1970 


All  owner 
groups 


National 
Forest 


Other 

public 


Forest 

industry 


Other 
private 


All  owner 

groups 


National 
Forest 


Other 

I  ubj  i  c 


Forest 
industry 


Other 
private 


Thousand  cubic  feet  growing  stock  ■ 


•Thousand  board  feet  sawtimber  l- 


South.  Rocky  Mt.  States: 

Arizona: 
Softwoods 
Hardwoods 
All  species 

Colorado: 
Softwoods 
Hardwoods 
All  species 

Nevada : 
Softwoods 
Hardwoods 
All  species 

New  Mexico: 
Softwoods 
Hardwoods 
All  species 

Utah: 

Softwoods 
Hardwoods 
All  species 

Total  S.  Rocky  Mt.  States: 
Softwoods 
Hardwoods 
All  species 

Total  all  Rocky  Mt.  States: 
Softwoods 
Hardwoods 
All  species 


66,239 

5,036 

50,639 
3,436 

13,393 
853 

~ 

2,207 
747 

289,445 
16,850 

231,445 
13,850 

51,677 
1,225 

"" 

6,323 

1,775 

71,275 

54,075 

14,246 

— 

2,954 

306,295 

245,295 

52,902 

-- 

8,098 

123,393 
33,945 

86,793 

23,845 

7,955 
1,907 

212 

5 

28,433 
8,188 

609,698 
62,036 

472,698 

46,036 

31,602 
2,742 

618 

6 

104,780 
13,252 

157,338 

110,638 

9,862 

217 

36,621 

'  >         ■ 

518,734 

34,344 

624 

118,032 

2,052 
241 

652 
241 

105 

186 

1,109 

10,102 

J  1  0 

3,102 
310 

41 

948 

5,512 

2,293 

893 

105 

186 

1,1   i 

10,412 

3,412 

540 

948 

5,512 

65,888 
9,173 

38,588 

2,973 

9,118 
-99 

1,257 
289 

16,925 

6,010 

226,625 

J  ,891 

170,625 
14,891 

22,031 
-789 

2,334 
525 

31,635 

11,264 

7  5,061 

41,561 

9,019 

1,546 

22,935 

252,516 

185,516 

21,242 

2,859 

42,899 

25,598 
10,609 

27,198 

4,409 

-97  2 
1,662 

" 

-628 

4,  .■  it 

75,409 
9,713 

104,409 

8,713 

-16,201 
226 

"- 

-12,799 

774 

36,207 

31,607 

690 

— 

3,9H 

85,122 

113,122 

-15,97 

— 

-12,025 

283,170 
59,004 

203,870 
34,904 

29,599 
4,323 

1,655 
294 

48,046 

19,483 

1,211,279 
114,800 

982,279 

83,800 

89,649 

3,404 

3,900 

531 

135,451 
27,065 

342,174 

238,774 

33,922 

1,949 

67,529 

1,326,079 

1,066,079 

93,053 

4,431 

162,516 

1,289,459 
71,683 

744,759 
37,883 

160,000 
6,976 

104,656 
1,092 

280,044 

25,732 

4,935,926 
144,637 

3,016,926 
88,637 

555,347 
11,552 

444,941 

3,390 

918,712 
41,058 

1,361,142 

782, 64: 

166,976 

105,748 

305,776 

5,080,563 

3,105,563 

566,899 

448,331 

959,770 

International  1/4-inch  rule. 
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Table  51.— ANNUAL  MORTALITY  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  ROCKY 
MOUNTAIN  STATES  BY  SOFTWOODS  AND  HARDWOODS  AND  OWNER  GROUP.  1970 


All  owner 
groups 


National 
Forest 


Other 
public 


Forest 
industry 


Other 
private 


All  owner 
groups 


National 
Forest 


Other    :   Forest    :    Other 
public   :  industry   :   private 


Thousand  cubic  feet  growing  stock  ■ 


North.  Rocky  Mt.  States: 

North  Idaho: 
Softwoods 
Hardwoods 
All  species 

South  Idaho: 
Softwoods 
Hardwoods 
All  species 

Western  Montana: 
Softwoods 
Hardwoods 
All  species 

Eastern  Montana: 
Softwoods 
Hardwoods 
All  species 

Western  South  Dakota: 
Softwoods 
Hardwoods 
All  species 

Wyoming ; 
Softwoods 
Hardwoods 
All  species 

Total  N.  Rocky  Mt,  States: 
Softwoods 
Hardwoods 
All  species 


Thousand  board  feet  sawtimber * 


112,252 
391 


82,352 

191 


6,965     10,081 
200 


549,599 
1,604 


416,599 
604 


33,092 
1,000 


112,643 


82,543 


12,854 


87,931 
1,220 

76,831 
620 

6,154 
326 

1,982 
115 

2,964 
159 

415,581 
2,928 

373,581 
928 

23,477 
1,087 

7,273 
384 

11,250      1 
529 

89,151 

77,451 

6,480 

2,097 

3,123 

418,509 

374,509 

24,564 

7,657 

11,779 

110,040 
481 

80,140 
281 

6,734 
14 

12,862 
9 

10,304 
177 

418,939 
1,171 

292,939 
1,171 

28,333 

56,667 

41,000 

110,521 

80,421 

6,748 

12,871 

10,481 

420,110 

294,110 

28,333 

56,667 

41,000 

51,831 
1,504 

22,331 
4 

8,513 
433 

58 

20,929 

1,067 

159,402 
6,006 

72,402 
6 

25,110 
1,733 

175 

61,715 
4,267 

53,335 

22,335 

8,946 

58 

21,996 

165,408 

72,408 

26,843 

175 

65,982 

1,282 

982 

81 

14 

205 

5,512 

4,512 

282 

46 

67  2 

1,282 

982 

81 

14 

205 

5,512 

4,512 

282 

46 

672 

24,061 
1,106 

15,961 
106 

4,135 

415 

27  3 
30 

3,692 

555 

87,880 
2,158 

62,880 
158 

11,904 
800 

869 
56 

12,227 
1,144 

25,167 

16,067 

4,550 

303 

4,247 

90,038 

63,038 

12,704 

925 

13,371 

387,397 
4,702 

278,597 
1,202 

38,471 

1,188 

22,154 
354 

48,175 
1,958 

1,636,913 
13,867 

1,222,913 
2,867 

152,026 
3,620 

98,122 

1,440 

163,852 
5,940 

392,099 

279,799 

39,659 

22,508 

50,133 

1,650,780 

1,225,780 

155,646 

99,562 

169,792 

International  1/4-inch  rule. 


Table  52. 

—ANNUAL  MORTALITY  OF  GROWING  STOCK  AND  SAWTIMBER  ON  COMMERCIAL  FOREST  LAND  IN  THE  ROCKY 

MOUNTAIN  STATES  BY  SOFTWOODS  AND  HARDWOODS  AND  OWNER  GROUP,  1970 

State 

:    All   owner 
t        groups 

:    National       : 
:       Forest         : 

Other 
public 

:      Forest 
:      industry 

Other 
private 

:   All  owner 
:        groups 

:   National    : 
:       Forest       : 

Other        : 
public      : 

Forest         : 
industry      : 

Other 
private 

ates: 

States : 
States: 

13,907 

1,064 

-  Thousand  cubic  feet  growing  stock  - 

6,907                  6,133 
664                      350 

867 
50 

board  feet 

28,036 
876 

sawtimber  1 

3,964 
124 

South.   Rocky  Mt.   St 

Arizona : 
Softwoods 
Hardwoods 

64,145 
2,867 

32,145 

1,867 

All   species 

14,971 

7,571 

6,483 

— 

917 

67,012 

34,012 

28,912 

— 

4,088 

Colorado: 
Softwoods 
Hardwoods 

72,884 

17,503 

44,884 
10,803 

5,443 
1,188 

171 
5 

22,386 
5,507 

296,642 
37,392 

202,642 
27,392 

17,631 

1,701 

470 
4 

75,899 
8,295 

All   species 

90,387 

55,687 

6,631 

176 

27,893 

334,034 

230,034 

19,332 

474 

84,194 

Nevada : 
Softwoods 
Hardwoods 

1,587 
35 

487 
35 

41 

96 

963 

8,885 
95 

2,885 
95 

213 

511 

5,276 

All   species 

1,622 

522 

41 

96 

963 

8,980 

2,980 

213 

511 

5,276 

New   Mexico: 
Softwoods 
Hardwoods 

39,420 

7,475 

17,820 
4,575 

6,719 
902 

1,059 
142 

13,822 
1,856 

155,731 
14,705 

72,731 
6,705 

25,819 
2,489 

4,068 
392 

53,113 
5,119 

All   species 

46,895 

,:;,3C)C, 

7,621 

1,201 

15,678 

170,436 

79,436 

28,308 

4,460 

58,232 

Utah: 

Softwoods 
Hardwoods 

48,934 
17,826 

30,834 
10,026 

9,917 
3,081 

" 

8,183 

4,719 

210,382 
33,358 

129,382 
24,358 

44,376 
2,908 

" 

36,624 
6,092 

All   species 

66,760 

40,860 

12,998 

-- 

12,902 

243,740 

153,740 

47,284 

-- 

42,716 

Total  S.    Rocky  Mt. 
Softwoods 
Hardwoods 

176,732 
43,903 

100,932 
26_,103 

28,253 

5,521 

1,326 

147 

46,221 
12,132 

735,785 
88,417 

439,785 
60,417 

116,075 
7,974 

5,049 
396 

174,876 
19,630 

All  species 

220,635 

127,035 

33,774 

1,473 

58,353 

824,202 

500,202 

124,049 

5,445 

194,506 

Total  All  Rocky  Mt 
Softwoods 
Hardwoods 

564,129 
48,605 

379,529 
27,305 

66,724 
6,709 

23,480 
501 

94,396 
14,090 

2,372,698 
102,284 

1,662,698 
63,284 

268,101 
11,594 

103,171 
1,836 

338,728 
25,570 

All  species 


1 International  1/4-inch  rule. 
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Table  53.— OUTPUT  OF  ROUNDWOOD  PRODUCTS  FROM  TIMBERLANDS   IN  THE  ROCKY 


MOUNTAIN  STATES  BY  SOFTWOODS, 

HARDWOODS, 

AND  OWNER  GROUP,   1970 

State 

:            All               : 
: owner  groups: 

National 
Forest 

:          Other 
:        public 

:      Forest        : 
:    industry 

Other 
private 

North.    Rocky  Mt.    States: 

North   Idaho 
Softwoods 
Hardwoods 

236,132 
183 

-  -   -  -    Thousand  cubic 

121,136                26,683 
94                         21 

feet  -  -  -  - 

58,088 
45 

30,225 
23 

All   species 

236,315 

121,230 

26,704 

58,133 

30,248 

South  Idaho 
Softwoods 
Hardwoods 

89,567 
70 

45,948 
36 

10,121 
8 

22,033 

17 

11,465 
9 

All   species 

89,637 

45,984 

10,129 

22,050 

11,474 

Western  Montana 
Softwoods 
Hardwoods 

248,588 
24 

111,119 
11 

15,413 

1 

85,763 
8 

36,293 
4 

All   species 

248,612 

111,130 

15,414 

85,771 

36,297 

Eastern  Montana 
Softwoods 
Hardwoods 

30,944 
3 

13,832 

1 

1,919 

10,676 
1 

4,517 
1 

All   species 

30,947 

13,833 

1,919 

10,677 

4,518 

Western  South  Dakota 
Softwoods 
Hardwoods 

15,124 

12,281 

1,573 

106 

1,164 

All   species 

15,124 

12,281 

1,573 

106 

1,164 

Wyoming 
Softwoods 
Hardwoods 

33,685 

30,923 

1,954 

-" 

808 

All   species 

33,685 

30,923 

1,954 

— 

808 

Total  Northern  Rocky 
Mountain  States 


Softwoods 
Hardwoods 

All  species 


654,040 
280 

335,239 

142 

57,663 
30 

176,666 
71 

84,472 

37 

654,320 

335,381 

57,693 

176,737 

84,509 

South.  Rocky  Mt.  States: 


Arizona 
Softwoods 
Hardwoods 

86,986 
7,194 

64,109 

5,302 

22,703 

1,878 

174 
14 

-- 

All   species 

94,180 

69,411 

24,581 

188 

— 

Colorado 
Softwoods 
Hardwoods 

52,257 

1,885 

47,606 

1,717 

1,829 
66 

314 
11 

2,508 
91 

All   species 

54,142 

49,323 

1,895 

325 

2,599 

Nevada 

Softwoods 
Hardwoods 

572 

121 

351 

"- 

100 

All   species 

572 

121 

351 

— 

100 

New  Mexico 
Softwoods 
Hardwoods 

46,790 
802 

31,818 
545 

6,503 
112 

5,615 
96 

2,854 
49 

All  species 

47,592 

32,363 

6,615 

5,711 

2,903 

Utah 

Softwoods 
Hardwoods 

11,955 
436 

10,209 
373 

311 
11 

"- 

1,435 

52 

All   species 

12,391 

10,582 

322 

— 

1,487 

Total  Southern  Rocky 
Mountain  States 


Softwoods 
Hardwoods 

198,560 

10,317 

153,863 
7,937 

31,697 
2,067 

6,103 
121 

6,897 
192 

All   species 

208,877 

161,800 

33,764 

6,224 

7,089 

Total   all   Rocky 
Mountain  States 

Softwoods 
Hardwoods 

852,600 
10,597 

489,102 
8,079 

89,360 
2,097 

182,769 
192 

91,369 
229 

All    species 
Percent  of   total 

863,197 
100.0 

497,181 
57.6 

91,457 
10.6 

182,961 
21.2 

91,598 

'10.6 
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Table  54.— REMOVALS  FROM  GROWING  STOCK  ON  COMMERCIAL  FOREST  IAND  IN  THE  ROCKY  MOliNTAIN  STATES  BY 
ROUNDWOOD  PRODUCTS,    LOGGING  RESIDUES,  AND  OTHER  REMOVALS,   1970 


Total 

removals 


PRODUCTS 


All 
products 


Saw    logs 


Veneer   logs 


Pulpwood 


Commercial 
poles 


Mine 
timbers 


Miscellaneous  : Posts  ,  fuelwood 
industrial       :    miscellaneous 
wood^1 :    farm  timbers 


Logging 
residues 


Other 
removals 


North.    Pocky   Mt.    States: 

North    Idaho 

South    Idaho 

Western   Montana 

Eastern   Montana 

Western   S.    Dakota 

Wyoming 

Total  Northern    Rocky 
Mountain   States 

South.    Rocky   Mt.    States: 

Arizona 

Colorado 

Nevada 

New    Mexico 

Utah 

Total   Southern    Rocky 
Mountain  States 

Total    all    Rocky    Mountain 
States 


Thousand  cubic  feet 


259,010 

229,416 

191,445 

25,021 

8,370 

2 

208 

l 

2,130 

241 

26,956 

2,638 

9B,244 

87,020 

72,617 

9,491 

3,174 

838 

l 

808 

91 

10,224 

1,000 

292,043 

248,379 

210,787 

32,072 

1,460 

720 

1,640 

573 

1,127 

39,142 

4,522 

32,361 

26,926 

26,239 

— 

182 

90 

204 

71 

140 

4,872 

563 

15,651 

14,887 

7,334 

— 

5,294 

59  4 

— 

163 

1,502 

581 

183 

36,153 

32,244 

31,947 

— 

— 

10 

101 

10  3 

83 

2,469 

1,440 

733,462 

638,872 

540,369 

66,584 

18,480 

■1 

.H  .0 

1,947 

3,848 

3,184 

84 , 244 

10,346 

87,744 

78,633 

58,989 

49 , 89  5 

38,887 

10 

— 

-- 

44,086 

38,986 

38,901 

12,741 

11,471 

10,792 

113 

273 

29  3 

131 

138 

8,551 

560 

754 

337 

2,034 

913 

1,671 

4,753 

4,341 

10 

361 

— 

— 

82 

— 

3 

4,739 

— 

20 

250 

407 

2 

823 

447 

203,570 

178,985 

158,265 

5,299 

8,867 

630 

2,659 

1,4  51 

1,814 

18,866 

5,719 

937,032 

817,857 

698,634 

71,883 

27,347 

5,090 

4,606 

5,299 

4,998 

103,110 

16,065 

'includes   house   logs,    converter  poles,    piling,    shingle  bolts,    excelsior  bolts,    match   stock,    charcoal  wood,    and  similar   items. 


Table  55.— REMOVALS  FROM  SAW  UMBER  i  »N  COMMERCIAL  FoliEST   LAND  IN  THE  ROCKY  MOUNTAIN  STATES 
BY  ROUNDWOOD  PRODUCTS,    LOGGING  RESIDUES,   AND  OTHER  REMOVALS,   1970 


Total 
removals 


PRODUCTS 


All 
products 


Veneer  logs 


Commercial 
poles 


Mine 

timber 


Miscellaneous :Pos ts , fuelwood: 

industrial       :    miscellaneous: 

wood1  :    farm   timbers    : 


Logging 
residues 


Other 
removals 


North.    Rocky  Mt.    States: 


Thousand  board  feet,   International  1/4-incJi  rule 


North    Idaho 

South    Idaho 

Western   Montana 

Eastern   Montana 

Western    S.     Dakota 

Wyoming 

Total   Northern    Rocky 
Mountain  States 


1,526,499 

579,017 

1,635,237 

178,912 

67,032 

195,726 


1,424,966  1,194,166 

540,504  452,960 

1,487,053  1,267,714 

160,466  157,805 

85,245  46,376 

182,978  182,796 


160,180 

46,195 

10,271 

60,758 

17,522 

3,896 

197,964 

7,129 

3,329 

-- 

887 

415 

— 

30,094 

2,770 

— 

__ 

43 

4,497 
560 


13,170 

984 

85,041 

16,492 

4,99  5 

373 

32,257 

6,256 

2,901 

3,519 

120,780 

27,404 

361 

438 

15,035 

3,411 

157 

5,848 

733 

1,054 

76 

57 

3,862 

8,886 

4,202,423  3,881,212      3,301,817 


63,503 


South.    Rocky   Mt.    States: 

Arizona 

Colorado 

Nevada 

New   Mexico 

Utah 

Total   Southern    Rocky 
Mountain  States 


493,541 
341,110 


262,096 
69,724 


466,824 
301,794 


244,293 
65,272 


441,937 
24  2,79  7 


244,223 
64,563 


22,154 

1,278 

772 

369 

314 

23,394 

3,323 

4,206 

1,566 

5,183 

4,998 

9,094 

12,898 

26,418 

63 

2,259 

— 

— 

57 

4 

9 

15,544 

— 

89 

616 

2 

2 

1,780 

2,672 

1,166,534 


Total    all    Rocky    Mountain 
States 


5,368,957  4,959,395      4,295,337  452,852  128,187  23,657 


Includes   house    logs,    converter  poles,    piling,    shingle  bolts,    excelsior  bolts,    match   stock,    charcoal   wood,    and   similar   items. 
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Headquarters  for  the  Intermountain  Forest  and 
Range  Experiment  Station  are  in  Ogden,  Utah. 
Field  Research  Work  Units  are  maintained  in: 

Boise,  Idaho 

Bozeman,     Montana    (in   cooperation   with 

Montana  State  University) 
Logan,     Utah    (in    cooperation    with     Utah 

State  University) 
Missoula,    Montana    (in   cooperation   with 

University  of  Montana) 
Moscow,  Idaho    (in   cooperation  with   the 

University  of  Idaho) 
Provo,   Utah  (in  cooperation  with   Brigham 

Young  University) 
Reno,    Nevada    (in    cooperation    with    the 

University  of  Nevada) 
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USDA  Forest  Service  Resource  Bulletin  INT-11, 1975 
INTERMOUNTAIN  FOREST  AND  RANGE  EXPERIMENT  STATION 
Ogden,  Utah  84401 


HIGHLIGHTS 


Montana  has  23  million  acres  of  forest — one-fourth  the  total  area  of  the 
State.    Currently  there  is  a  widespread  interest  in  the  use  and  management 
of  these  lands.    They  play  a  significant  role  in  the  State's  economy  and  their 
use  greatly  influences  the  environmental  quality  of  much  of  the  State. 

There  are  several  principal  forest  zones,  based  primarily  on  elevation. 
At  the  lower  elevation  is  the  ponderosa  pine  zone,  where  forage  production 
for  wildlife  and  livestock  and  easily  accessible  recreation  are  an  important 
part  of  the  forest  land  use.    The  Douglas-fir,  cedar-hemlock,  and  spruce-fir 
zones  occur  at  intermediate  elevations.     Larch,  white  pine,  and  lodgepole 
pine  are  other  major  species  in  these  zones  where  commercial  timber  values 
are  greatest.    The  subalpine  spruce-fir,  and  alpine  zones  are  at  the  higher 
elevations.    Water  yields  are  greatest  here,  and  these  high  elevations  pro- 
vide summer  grazing  and  highly  scenic  recreation  opportunities. 

About  three-quarters  of  the  forested  land  is  federally  owned  and  most 
of  the  rest  is  in  private  ownership.    During  the  last  20  years,  the  total  area 
of  forest  land  has  remained  almost  constant,  but  the  acreage  of  the  principal 
timber-producing  standard  commercial  forest  lands  has  decreased  in  favor 
of  deferred,  special,  and  marginal  commercial  forest  lands  and  Wildernesses 
and  Primitive  Areas. 

While  all  of  the  forest  provides  recreational  opportunities,  recreation 
is  the  principal  use  of  at  least  3  million  acres.    In  addition  to  legally  estab- 
lished areas,  such  as  National  Parks  and  Wildernesses,  this  area  includes 
about  800  developed  sites  and  more  than  1,700  private  recreation  residences 
on  leased  public  lands.     Privately  owned  campgrounds  have  recently  become 
rather  common  and  a  few  large  forest-oriented  resort  complexes  are  now 
being  developed.    Montanans  are  avid  fishermen  and  hunters.    In  1970,  22 
percent  of  all  State  residents  purchased  big  game  licenses. 

Recreational  use  of  the  forest  has  not  been  without  problems.    Con- 
gestion in  popular  areas  has  occasionally  led  to  severe  environmental  prob- 
lems and  sometimes  has  made  solitude  a  rare  commodity,  even  in  Wilder- 
nesses.   There  have  been  frequent  conflicts  among  different  kinds  of  rec- 
reationists — particularly  over  the  use  of  recreation  vehicles  and  the  prolif- 
eration of  subdivisions — and  between  recreationists  and  those  harvesting 
timber. 

Both  grazing  and  the  development  of  mineral  resources  also  are  occur- 
ring on  forested  lands.    One  estimate  is  that  more  than  half  of  these  lands 
could  support  cattle  or  sheep.     Perhaps  400,000  acres  are  directly  involved 
in  active  mineral  claims.     In  addition,  coal  mining  is  rapidly  expanding  and 
there  are  several  hundred  oil  and  gas  leases,  principally  in  eastern  Montana. 


The  timber  harvest  currently  is  about  1.  2  billion  board  feet  annually  and 
is  the  most  important  economic  use  of  the  forest.    About  11  percent  of  all 
personal  income  in  Montana,  and  half  of  the  personal  income  in  western 
Montana,  are  directly  or  indirectly  dependent  upon  wood  products.    A  six  per- 
cent change  in  the  State's  timber  harvest  might  lead  to  an  increase  or  decrease 
of  about  900  jobs. 

Nearly  all  major  facilities  of  the  wood  products  industry  are  owned  by 
multi-State  corporations  with  headquarters  outside  Montana.     Three  of  the 
largest  of  these  corporations — St.  Regis,  Burlington  Northern,  and  U.S.  Ply- 
wood— are  also  the  major  private  owners  of  forest  land.    The  major  wood 
processing  centers  lie  to  the  west  of  the  Continental  Divide  with  the  largest 
concentrations  at  Troy,   Libby,  Kalispell,  Columbia  Falls,  Missoula,  and 
Bonner.    In  addition  to  lumber  mills,  these  include  five  plywood  and  two  par- 
ticleboard  plants  and  one  papermill.    Substantial  increases  in  capacity  for 
processing  all  of  these  products  are  underway  or  have  been  proposed. 

There  are  a  number  of  environmental  problems  associated  both  with  the 
harvesting  and  with  the  processing  of  wood  products.    Timber  harvesting  and 
associated  road  construction  have  been  modified  over  the  years  to  protect  and 
enhance  the  other  forest  resources.    This  has  been  most  obvious  in  a  heavier 
reliance  on  partial  cutting  and  smaller  size  clearcutting  units.    There  still 
exist  some  as  yet  unresolved  problems  in  the  protection  of  both  air  and  water 
quality,  but  considerable  progress  has  been  made  in  the  last  few  years. 

Montana's  timber  is  primarily  an  old-growth  resource.    Douglas-fir  is 
currently  the  single  most  important  commercial  species  but  lodgepole  pine 
is  the  most  abundant.    Other  commercially  important  species  include  pon- 
derosa  pine,  Engelmann  spruce,  western  larch,  and  the  true  firs. 

The  extent  to  which  Montana's  forest  lands  will  provide  timber  in  the 
future  hinges  both  on  the  extent  of  the  land  base  that  will  be  devoted  to  tim- 
ber production  and  the  quantities  of  wood  harvested  from  that  base.     If  all 
the  New  Study  Areas  currently  under  consideration  for  addition  to  the  Wil- 
derness system  are  permanently  reserved  from  timber  harvest,  perhaps 
45  million  board  feet  of  timber  harvest  annually  will  be  foregone.     The  di- 
rect impact  of  reserving  the  other  areas  that  are  presently  unroaded  would 
be  on  the  order  of  hundreds  of  millions  of  board  feet  of  foregone  timber 
harvest.    The  New  Study  Areas  are  not  included  in  present  allowable  harvest 
plans;  other  roadless  areas  are.    The  flow  of  wood  products  from  lands  not 
reserved  from  harvesting  depends  upon  a  combination  of  the  level  of  invest- 
ments applied  to  the  land,  the  development  of  harvesting  techniques  that  can 
overcome  economic,  esthetic,  and  ecological  constraints,  and  the  ability  to 
fully  utilize  the  fiber  resource  that  is  produced. 
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PREFACE 


Montana's  total  area  is  93  million  acres.    Three-fourths  of 
these  acres  are  the  wide  open  "Big  Sky"  spaces  that  have  given 
rise  to  Montana's  colorful  history  and  image  of  cowboys,  open 
range,  brawling  mining  camps,  and  frontier  hardships. 

The  other  one-fourth  of  Montana  is  forest  land — 23  million 
acres  in  total.    Although  timber  resources  have  been  tapped  for 
over  100  years — the  first  sawmill  was  established  in  1842,  and 
both  Indians  and  early  explorers  relied  on  the  forest  for  game  and 
shelter — only  in  recent  decades  has  the  overall  importance  of  the 
forest  resources  to  the  State  been  recognized. 

This  new  perspective  derives  from  the  role  that  forest  prod- 
ucts harvest  and  manufacture  now  play  in  the  economy  of  the  State, 
and  also  a  national  interest  in  the  preservation,  environmental 
concerns,  and  conflict  over  forest  land  use. 

In  1958,  the  Northern  Region  of  the  Forest  Service,  at  the 
request  of  the  Montana  congressional  delegation,  prepared  a  re- 
port "Full  Use  and  Development  of  Timber  Resources  in  Montana" 
(USDA  Forest  Service  1958).     This  report  discussed  the  timber 
resource  and  its  potential  utilization  and  industrial  development. 
The  report  was  printed  as  Senate  Document  No.   9,  January  27,   1959. 

This  present  analysis  updates  the   1959  report  and  expands  its 
scope  and  content  to  include  data  on  employment,  income,  and 
economics.    In  addition,  many  amenity  values  have  taken  on  crit- 
ical importance  in  forest  land  use  and  management,  and  these  are 
presented  in  an  analytical  framework  to  the  extent  possible  with 
available  data. 

The  Intermountain  Forest  and  Range  Experiment  Station  was 
assigned  the  principal  task  of  assembling  data  and  preparing  the 
report.     The  Northern  Region  provided  detailed  resource  and  har- 
vest data  and  critical  review  throughout  the  writing  of  the  report. 
Montana  State  University  at  Bozeman  developed  parts  of  the  economic 
and  employment  analysis,  primarily  through  its  1967  input-output 
model  of  the  State's  economy. 


Many  other  agencies  and  individuals  have  also  provided  data  and 
helpful  comments  for  this  report.    These  include  the  Bureau  of  Indian 
Affairs,  Billings;  the  Bureau  of  Land  Management,  Billings;  the  Mon- 
tana Department  of  Natural  Resources,  Division  of  Forestry,  Missoula; 
and  the  Planning  and  Economic  Development  division  of  the  Montana 
Department  of  Intergovernmental  Relations  at  Helena. 

Much  of  the  forest  land  in  Montana  is  public  land,  and  therefore 
much  of  the  data  and  discussion  relates  to  forest  resource  activities 
of  various  agencies.    However,  the  focal  point  of  the  analysis  is  the 
forest  resource,  inclusive  of  all  ownerships.    It  is  not  our  intent  to 
deal  with  all  public  lands,  or  with  public  land  management  agencies, 
as  such,  but  rather  with  the  forest  resource.     For  example,  in  dis- 
cussing minerals  our  primary  concern  is  mining  that  affects  forest 
resources,  and  we  have  not  attempted  to  include  a  discussion  of  the 
total  mineral  resource. 

As  is  often  the  case  in  developing  such  a  wide-ranging  report, 
more  data  would  have  been  desirable.    But  two  conclusions  stand  out 
that  would  be  altered  only  slightly,  if  at  all,  by  more  refined  information. 

Montana  no  longer  has  a  large  surplus  of  timber  awaiting  a  mar- 
ket.   There  is  sharp  competition  for  currently  available  wood  supplies. 
The  economic  values  of  the  timber  resource  are  important  to  Montana 
and  are  critical  to  many  individual  communities,  especially  in  western 
Montana.    But  the  vitality  of  the  industry  is  directly  dependent  upon 
national  economic  conditions  and  national  markets  that  are  beyond  the 
State's  control. 

Concerns  for  the  manner  in  which  all  the  resources  of  the  forest 
are  used  have  been  effectively  expressed  by  a  variety  of  interests. 
Differences  in  opinion  over  forest  land  use  are  forcing  the  clearer 
definition  of  alternatives  for  reaching  both  commodity  and  noncom- 
modity  objectives.    Hopefully,  this  report  will  help  define  those 
alternatives. 
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CHAPTER  I 
THE  FOREST  RESOURCE  ' 

In  all  but  the  most  recent  of  the  many  reports  and  summaries  on  Montana's 
forest  lands  that  have  been  compiled  over  the  years,  the  production  of  commer- 
cial timber  products  has  been  the  dominant  concern  (Hutchison  1957;  Herrington 
1959;  USDA  Forest  Service  1958;  Bolle  and  others  1966;  Wilson  and  Spencer  1967; 
Hutchison  and  Kemp  1952;  Nelson  1963).   Now,  however,  forest  lands  are  viewed 
as  producing  many  products,  uses,  and  values — some  of  them  intangible  and 
difficult  to  measure.   This  section  describes  and  quantifies  the  forest 
resources  and  the  uses  and  activities  related  to  them. 

The  Forest  Land  Base 

Montana's  forests  change  greatly  in  character  in  short  distances  because 
of  the  mountainous  terrain.   Five  major  climax  forest  zones  have  been  identi- 
fied based  on  the  predominant  tree  species.   Beginning  at  the  lowest  elevation, 
the  zones  are  the  ponderosa  pine  zone,  the  Douglas-fir  zone,  the  grand  fir  and 
cedar-hemlock  zone,  the  spruce-fir  zone,  and  the  subalpine  zone.   The  relative 
elevations  of  these  zones  shown  in  figure  1  is  typical  for  west-central  Montana, 
In  northwest  Montana  zone  elevations  would  be  somewhat  lower  and  in  southern 
and  eastern  Montana  somewhat  higher. 

How  these  climax  zones  relate  to  various  resource  values  is  shown  in 
figure  2.   For  example,  among  the  five  zones,  highest  timber  values  occur  in 
the  cedar-hemlock  zone.   (This  is  not  to  imply  that  timber  values  are  higher 
than  other  resource  values  in  the  cedar-hemlock  zone.) 

The  ponderosa  pine  climax  zone  (fig.  3)  begins  at  the  edge  of  low- 
elevation  grasslands  as  scattered  trees  or  sparse,  parklike  stands.   This  zone 
is  too  dry  for  any  other  commercially  important  conifers.   Undergrowth  may  be 
grasses  on  the  drier  sites  or  shrubs  under  more  moist  conditions.   This  zone, 
which  is  extensive  to  the  east  but  quite  limited  in  extent  to  the  west  of  the 
Continental  Divide,  has  only  low  water  and  timber  yields;  it  is  intensively 
used  for  recreation  and  as  a  producer  of  forage  for  cattle  and  wildlife. 


Statistical  data  in  this  section  have  been  derived  from  a  number  of 
sources.   The  most  comprehensive  single  source  is  "The  Outlook  for  Timber  in 
the  United  States"  (USDA  Forest  Service  1973a).  These  data  are  used  for  most 
of  the  report.   However,  data  from  reports  of  individual  agencies  may  differ 
due  to  differences  in  definitions,  statistical  errors,  and  actual  forest  land 
changes  over  time.   No  attempt  is  made  here  to  reconcile  such  differences,  but 
sources  of  the  data  are  specified. 
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Figure  1. — Forest  zones  of  Montana 
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Figure  3. — Ponderosa  pine  stand  on  Custer  National  Forest  in 

eastern  Montana. 


In  the  Douglas-fir  climax  zone,  (fig.  4)  stands  grow  moderately  fast,  are 
dense,  and  produce  the  most  important  commercial  species  in  Montana:   Douglas- 
fir,  often  mixed  with  ponderosa  pine,  western  larch,  or  lodgepole  pine.  This 
zone  occupies  a  large  portion  of  the  forested  areas  in  the  Montana  Rocky 
Mountains . 


The  grand  fir  and  cedar-hemlock  climax  zone,  (fig.  5)  the  most  productive 
forest  land,  with  many  moisture-loving  species  in  the  understory,  is  restricted 
to  the  northwest  corner  of  the  State.   In  the  more  moist  and  least  disturbed 
areas  of  this  zone,  the  climax  species  cedar  and  hemlock  predominate.   However, 
where  disturbed  by  wildfire  much  of  this  forest  zone  is  presently  occupied  by 
westerr.  larch,  western  white  pine,  and  spruce.   A  mixture  of  species  is  common 
in  this  zone,  but  total  acreage  of  the  zone  is  small. 

The  temperate  spruce-fir  zone  (fig.  6)  is  also  relatively  productive. 
In  the  moistest  portions,  such  as  stream  bottoms  and  poorly  drained  benches 
at  moderate  elevations,  spruce  is  the  only  successful  conifer.   In  other  areas, 
subalpine  fir  is  the  probable  climax  species  and  lodgepole  pine  or  western 
larch  may  be  the  dominant  overstory  trees. 


gure  5. — Giant  oedars  with 
luxuriant  undergrowth  in 
northwestern  Montana. 
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Figure  6. — Spruce-fir  forest  on  the  Montana-Idaho  border. 


The  subalpine  zone  is  the  highest  and  forms  the  upper  timberline.   In  this 
cold,  snowy  environment  little  timber  or  cattle  forage  is  produced,  but  the 
zone  yields  high  amounts  of  water  and  wildlife  food  and  cover  and  is  highly 
prized  for  recreation. 


In  each  of  these  broad  zones,  there  are  many  habitat  types  that  have 
unique  combinations  of  understory  vegetation.  The  habitat  types  are  providing 
an  increasingly  refined  basis  for  evaluating  land  capacity  for  wildlife,  water, 
recreation,  timber,  and  other  uses. 

Montana's  forest  lands  vary  from  scattered  bottomland  stringers  cf  cotton- 
wood  in  the  eastern  portions  of  the  State  to  large,  dense  stands  of  pine,  fir, 
and  other  coniferous  species  on  mountain  slopes  in  the  western  portion.   Forests 
are  more  dominant  west  of  the  Continental  Divide,  where  they  cover  80  percent 
of  the  total  land  area,  as  compared  with  east  of  the  Divide,  where  forests 
cover  12  percent  of  the  land  (fig-  7) • 

Ownership  is  of  particular  significance  in  analyzing  Montana's  forest  re- 
source because  there  are  some  striking  differences  in  laws,  policies,  and 
management  objectives  among  various  forest  owners.   The  Federal  Government 
manages  about  17  million  acres  of  Montana's  forest  land.   Another  5.7  to  7.3 
million  acres  (depending  on  the  definition  of  "forest  land")  is  in  private  and 


Figure  7. — Forested  land  in  Montana. 


State  ownerships.   The  approximate  ownership  pattern  (USDA  Forest  Service  19  73a) 
for  forest  lands  is: 
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The  ownership  pattern  of  Montana's  forest  lands  has  changed  over  the 
ears  as  public  lands  have  been  acquired,  sold,  or  exchanged  and  as  private 
ands  have  changed  hands.   Changes  have  occurred  as  environmental  concerns  have 
rown  and  as  utilization  technology  has  changed.   The  most  significant  change, 
owever,  has  been  how  land  is  classified  through  legislative  action  and  admini- 
trative  regulations.   Total  acreage  of  forest  land  has  remained  fairly  con- 
;tant,  but  Wilderness  and  Primitive  Areas,  and  acreages  of  deferred,  special, 
ind  marginal  commercial  forest  have  increased,  while  acreage  of  the  principal 
imber-producing  standard  commercial  forest  land  has  decreased.   Over  time,  the 
ategorization  of  Montana's  forest  lands  changed  in  the  following  manner: 

1949 1963 1970 

-  -  -(Million  acres)-  -  - 

Standard  commercial  15.8  16.8  12.5 

Special,  deferred,  marginal  --  .1  3.4 
National  Parks,  Wilderness, 

Primitive  2.4  2.3  2.9 

Noncommercial  4.2  3.8  4.0 

Total  22.4  23.0  22.8 

(Sources:   USDA  Forest  Service  1973a;  Regional  Office  data; 
Hutchison  and  Kemp  1952) 

National  Forests  are  the  largest  single  ownership  of  forest  land  in 
Montana,  totaling  over  16  million  acres.   A  critical  look  at  land  capabilities 
las  led  to  new  definitions  of  commercial  forest  land,  and  some  roadless  areas 
lave  been  identified  for  study  as  to  their  potential  for  inclusion  in  the 
National  Wilderness  Preservation  System.   At  the  end  of  1973,  when  less  than 
)ne-seventh  of  the  scheduled  land-use  planning  had  been  completed,  approximately 
56  percent  of  National  Forest  land  was  considered  "standard  commercial  forest 
Land,"  ready,  available,  and  suitable  for  normal  timber  production,  using 
standard  harvesting  practices  and  precautions.   The  status  of  National  Forest 
lands  in  1973  was  as  follows: 


Million  acres  Percent 

COMMERCIAL  FOREST  LAND 

Standard   (available  and  suitable 
for  timber  production  with 
present  technology)  6.0  36.4 

Special   (needs  special  timber 
production  measures  to 
protect  other  multiple  use 
values)  .4  2.6 


(Con.  next  page) 


Million  acres  Percent 


COMMERCIAL  FOREST  LAND 


Marginal   (areas  not  presently 
scheduled  for  harvest  because 
of  excessive  development 
costs,  low  product  values, 
or  resource  protection 
constraints)  2.5  15.2 

Deferred   (includes  0.5  million 
acres  of  New  Wilderness  Study 
Area,  plus  0.3  million  acres 

previously  deferred)  .8  4.8 

Subtotal  commercial 

NONCOMMERCIAL  AND  MISCELLANEOUS 

WILDERNESS 

PRIMITIVE 

Total  16.5  100.0 


9 

.7 

4 

.9 

1 

5 

.4 

59 

0 

29 

.5 

9 

.0 

2 

.5 

(Source:   USDA  Forest  Service  1973a  and  Regional  Office  data) 

The  Bureau  of  Land  Management  manages  more  than  8  million  acres  in  Montana. 
This  includes  827,000  acres  of  forest  or  wooded  land,  of  which  about  40  percent 
is  commercial  forest  land  (USDI  Bureau  of  Land  Management  1972) : 

Acres 

Commercial  forest  334,000 

Woodland  493,000 


827,000 

Non-Forest  7,319,300 

Total  public  lands 

administered  by  BLM       8,146,300 


New  criteria  and  guidelines  together  with  updated  resource  information 
are  continually  modifying  the  use  patterns  of  these  BLM  public  lands;  for 
example,  two  primitive  areas,  one  geologic  area,  and  a  refuge  area  for  wild 
horses  have  been  established. 


The  Bureau  of  Indian  Affairs  administers  over  620,000  acres  of  forest 
land.   Over  70  percent  of  this  is  on  the  Flathead  Reservation  in  western 
Montana,  and  the  remaining  forest  lands  are  on  the  Crow,  Northern  Cheyenne, 
Blackfeet,  and  Rocky  Boy  reservations, 

Montana's  two  National  Parks--Glacier  and  a  portion  of  Yellowstone--include 
nearly  1  million  acres  of  forest  land  that  is  reserved  from  commercial  timber 
production.   These  components  of  Montana's  forest  land  play  a  major  role  in  the 
recreation  industry,  and  also  influence  the  management  and  use  of  adjacent 
forest  lands.   These  impacts  are  discussed  in  more  detail  in  a  later  section. 

The  State  of  Montana  owns  about  one-half  million  acres  of  forest,  admin- 
istered by  the  Division  of  Forestry,  Department  of  Natural  Resources.   Most  of 
the  State  forest  land  is  at  the  lower  or  middle  elevations  and  much  has  been 
logged. 

Burlington  Northern,  Inc.;  U.S.  Plywood,  a  division  of  Champion  Interna- 
tional; and  St.  Regis  Company  account  for  three- fourths  of  the  private  forest 
land.   Remaining  forest  land  is  in  holdings  ranging  from  smaller  industrial 
holdings  of  several  thousand  acres,  to  small  woodlots  of  a  few  acres.   Private 
lands  are  mostly  at  lower  elevations,  are  readily  accessible,  and  most  have 
been  previously  logged. 

The  Wilderness  Resource 

In  1964,  the  National  Wilderness  Preservation  System  was  established  to 
preserve  undeveloped  Federal  lands.   Each  Wilderness  area  was  to  have  the 
following  characteristics: 

(1)  Generally  appears  to  have  been  affected  primarily  by  the  forces 
of  nature,  with  the  imprint  of  man's  work  substantially 
unnoticeable; 

(2)  Has  outstanding  opportunities  for  solitude  or  a  primitive  and 
unconfined  type  of  recreation; 

(3)  Has  at  least  5,000  acres  of  land  or  is  of  sufficient  size  as  to 
make  practicable  its  preservation  and  use  in  an  unimpaired 
condition;  and 

(4)  May  also  contain  ecological,  geological,  and  other  features  of 
scientific,  educational,  scenic,  or  historical  value. 

By  1974,  six  areas  in  Montana  had  been  legally  designated  as  Wilderness. 
Another  four  areas  had  been  administratively  classified  as  Primitive  Areas,  to 
be  managed  essentially  as  Wilderness.   The  10  areas  encompass  more  than 
2  million  acres. 

All  National  Forest  areas  that  are  roadless  and  at  least  5,000  acres  in 

size  have  been  identified.   Of  these  4.9  million  acres,  1.6  million  acres  have 

been  identified  as  New  Studv  Areas  slated  for  intensive  evaluations  as  future 

additions  to  the  National  Wilderness  Preservation  System.   Although  the  areas 


under  study  include  about  500,000  acres  of  commercial  forest  land,  all  timber 
harvesting  has  been  deferred  until  the  detailed  studies  have  been  completed. 
Portions  of  National  Forests  classified  as  Wildernesses  and  Primitive  Areas, 
and  the  Mew  Studv  Areas  are  shown  in  figure  8.   Timber  harvesting  has  not  been 
formally  deferred  on  the  other  roadless  areas,  but  none  will  occur  until  after 
the  completion  of  management  plans  and  the  -Piling  of  Environmental  Impact 
Statements  with  the  Council  on  Environmental  Quality. 

The  Wildernesses  and  Primitive  Areas  in  Montana  include  some  of  the  most 
spectacular  scenery  in  the  mountain  West  and  provide  excellent  hiking,  fishing 
and  hunting  (fig.  9).   In  addition,  the  areas  provide  natural  laboratories 
for  observing  and  studying  plant  and  animal  communities  undisturbed  by  human 
development  and  are  important  watersheds.   Mining  is  still  permitted  under 
regulations  more  stringent  than  in  the  past. 

The  Natural  Area  Resource 

Throughout  the  Nation,  Natural  Areas  are  being  established  to  provide  ares 
where  man's  disturbance  is  minimized  and  to  allow  natural  processes  to  dominate 
Ecosystem  conditions  are  preserved  and  scientific  and  educational  use  is  en- 
couraged.  Unlike  restricted-use  lands  such  as  parks,  game  refuges,  or  Wilder- 
nesses, recreational  use  and  commercial  use  of  Natural  Areas  are  generally 
prohibited. 

A  Montana  Natural  Areas  Committee,  representing  public  and  private  groups 
concerned  with  land  management,  was  formed  in  1973  to  coordinate  Natural  Area 
establishment.   This  committee  through  its  various  working  groups  defined 
Natural  Areas  as  "areas  of  land  or  water  representing  significant  natural 
features  or  processes,  which  are  designated  for  their  scientific  and  educa- 
tional values." 

To  date,  five  Research  Natural  Areas  have  been  formally  designated  on 
Federal  lands  in  Montana: 

Acres 

Coram  Research  Natural  Area  (Flathead  N.F.)  635 

Cliff  Lake  Research  Natural  Area 

(Beaverhead  N.F.  portion)  2,301 

Cottonwood  Creek  Research  Natural  Area 

(Beaverhead  N.F.)  128 

Poker  Jim  Research  Natural  Area  (Custer  N.F.)  363 

Sheep  Mountain  Research  Natural  Area  (Red  Rock  Lakes 

National  Wildlife  Refuge)  85 

Portions  of  several  other  special  use  areas  have  been  designated  as 
potential  future  natural  areas. 

The  Montana  Natural  Areas  Act  of  1974  has  provided  special  emphasis  for 
including  State-owned  lands  in  the  Natural  Area  system.   It  also  enables  the 
State  of  Montana  to  develop  a  complete  system  of  Natural  Areas  through  coopera- 
tion with  other  agencies  and  private  individuals. 
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Figure  9. — Hikers  in  Gates  of  the  Mountains  Wilderness  on  the 

Helena  National  Forest. 

The  existing  Natural  Areas  and  those  that  are  established  in  the  future 
will  likely  not  be  a  large  total  acreage.   But  they  potentially  will  serve 
a  big  role  in  providing  benchmarks  for  comparison  as  more  and  more  of  the 
natural  ecosystems  on  other  forest  lands  are  altered  or  disturbed. 

The  Recreation  Resource 

Outdoor  recreation  has  become  a  major  national  pastime,  and  Montana 
forests  offer  millions  of  acres  of  prime  recreation  land.   Defining  forest 
land  as  a  recreation  resource  is  an  elusive  and  subjective  task,  partly 
because  it  is  often  difficult  to  decide  what  portion  of  outdoor  recreation 
should  be  attributed  to  the  forest  resource  (Is  boating  in  a  mountain  lake  a 
forest  recreation?),  and  partly  because  recreation  use  is  not  well  documented. 
Then,  too,  forested  lands  support  more  than  just  the  recreation  sites  and 
activities  in  or  adjacent  to  forest  lands.   For  example,  many  subdivisions  for 
recreation  and  second  homes  wouldn't  take  place  without  the  attraction  of 
forest  recreation  opportunities  and  scenic  forest  backdrops. 

"How  big"  is  the  forest  recreation  resource?  It  is  as  big  and  diverse  as 
man  perceives  it  to  be.  One  view  is  that  virtually  all  of  the  23  million  acre: 
of  forest  land  in  Montana  provide  recreation,  ranging  from  picnics  in  scattere< 
groves  at  the  edge  of  grasslands,  to  hunting  in  heavily  timbered  slopes,  to 
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nountain  climbing  at  timberline.  At  the  other  extreme,  the  forest  recreation 
resource  might  be  seen  as  about  3  million  acres  in  Montana  in  which  recreation 
is  a  major  use.  Much  of  this  is  in  Wilderness  and  Primitive  Areas  and 
National  Parks: 

Million  acres    (forest  land) 

Wildernesses  and  Primitive  Areas  1.9 

Glacier  and  Yellowstone  (portion) 

National  Parks  .9 

Other  campgrounds,  recreation  areas, 

etc.  (estimated)  .2 

3.0 

Another  measure  of  the  recreation  resource  is  the  developed  sites  that 
are  available  for  forest  recreation  (or  at  least  recreation  within  a  forest 
setting).  An  accurate  count  is  not  available,  but  we  estimate  there  are  nearly 
800  developed  sites  that  are  related  to  forest  lands.2  We  categorized  the 
sites  as  follows: 

Campgrounds  505 

Picnic  areas  85 

Boat- swim- fish  access  60 

Lodges  and  resorts  40 

Winter  sports  29 
Other  (scenic  sites, 

nature  displays,  etc.)  55 

764 

In  addition,  more  than  1,700  private  recreation  residences  are  located 
on  leased  public  forest  lands.   Residences  on  private  forest  lands  would 
undoubtedly  number  in  the  thousands.   For  example,  there  are  nearly  5,000  rural, 
nonfarm  second  homes  in  the  State,  and  over  2,300  of  these  are  in  the  17  western- 
most forested  counties.   It  would  be  reasonable  to  assume  that  many  of  these 
are  used  for  forest-oriented  recreation. 

The  number  of  public  facilities  on  National  Forests,  National  Parks,  and 
other  public  lands  hasn't  changed  much  in  recent  years--for  example,  in 
National  Forests,  facilities  other  than  private  residences  totaled  508  in  1965, 
as  compared  to  483  in  1971.  This  includes  a  net  decrease  in  some  types  of 
camping  and  picnic  facilities.   However,  total  capacity  (in  terms  of  "persons 
at  one  time")  has  remained  about  the  same.  On  the  other  hand,  privately  owned 
campgrounds  have  become  much  more  common  in  the  past  decade,  and  construction 
or  expansion  of  several  large  resort  complexes  is  underway  at  areas  like  Big 
Sky  (near  Bozeman)  and  Big  Mountain  (near  Whitefish) . 


^Data  for  public  lands  were  taken  from  internal  reports.   Data  from 
private  sites  were  developed  from  a  commercial  directory  and  from  a  Montana 
Fish  and  Game  Commission  report  (1974). 
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Roads  and  trails  are  a  vital  part  of  the  forest  recreation  resource. 
National  Forests  offer  17,000  miles  of  roads  and  14,000  miles  of  trails,  and 
the  road  system  has  increased  steadily.   Trail  mileage  has  declined  as  roads 
and  aircraft  have  reduced  the  need  for  trail  access  for  management  purposes, 
despite  the  rapid  growth  of  recreation  use.   In  other  instances  some  roads  and 
trails  are  closed  for  visitor  safety  and  to  protect  the  land  resource. 
Mileages  vary  from  year  to  year. 

Roads  Trails 


1966 
1967 
1968 
1969 
1970 
1971 

Some  roads  and  trails  have  been  developed  specifically  to  serve  recreation 
purposes,  hut  most  of  them  were  built  more  than  three  decades  ago  for  timber 
harvesting,  or  management  and  protection. 


(Mil. 

es  ) 

14,524 

14,761 

14,923 

14,680 

15,353 

14,550 

15,767 

14,191 

16,138 

14,189 

16,677 

14,241 

The  Grazing  Resource 


Forest  land  provides  grazing  for  livestock,  and  thus  contributes  to  agri- 
culture, Montana's  number  one  industry.   There  are  about  65  million  acres  of 
grazing  land  in  the  State,  about  11.5  million  acres  of  it  grazable  woodland 
(USDA  Forest  Service  1973a) : 

Private       Public         Total 
(Million  acres) 

Grazable  woodland  4.4       7.1      11.5 

Range land  41.6      11.2      52.8 

Total  46.0      18.3      64.3 

A  recent  study  of  grazing  suggests  that  more  than  half  of  the  forested 
lands  in  Montana  could  support  grazing  without  undesirable  side  effects 
(Forest-Range  Task  Force  1972).   Summer  grazing  in  the  higher  elevation 
forested  lands  complements  the  winter  and  spring  grazing  on  lower  elevation 
lands  (fig.  10). 

As  in  many  agricultural  activities,  rangelands  and  grazing  have  become 
less  important  nationally  as  cattle  raising  has  shifted  away  from  extensive 
operations  to  more  intensive  ones  such  as  feedlots  (USDA  Forest  Service  1970) . 
However,  grazing  in  forest  land  for  wildlife  as  well  as  domestic  livestock 
remains  locally  important;  management  o*"  forest  erazinp  lands  is  certain  to 
come  under  increasing  concern  for  the  environment  and  pressures  -For  alter- 
native uses  of  land.   The  demand  -For  second  homes  in  forest  areas,  as  well  as 
expansion  of  towns  and  residential  areas,  very  often  means  lots  and  "ranchette 
of  1  to  20  acres  being  developed  in  the  lower  elevation  fringe  of  the  forest 
range  resource.   The  land  values  that  develop  for  this  type  use  usually  mean 
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Figure  10. — Cattle  being  counted  onto  National  Forest  range  for  summer  grazing. 

an  end  to  grazing  and  a  major  change  in  the  nature  of  the  land.   The  Bitter- 
root  Valley  is  a  prime  example  of  this  type  of  develonment ,  where  forested 
lands  that  are  assessed  at  relatively  low  rates  as  timber  and  grazing  areas 
are  assuming  residential  property  valuations. 

In  a  few  areas,  especially  on  the  Lewis  §  Clark  National  Forest,  timber 
harvesting  is  apparently  converting  marginal  commercial  timberland  to  grazing 
land.   But  more  commonly,  forest-related  grazing  occurs  in  meadows  that  are 
administratively  part  of  a  forested  area,  and  in  some  habitat  types  there  is 
a  natural  encroachment  of  trees  on  meadows.  Other  grazing  takes  place  during 
the  early  years  of  stand  development.   As  the  crowns  close,  forage  production 
declines. 


The  Wildlife  Resource 

Nearly  every  forested  acre  of  Montana  provides  habitat  for  some  species  of 
wildlife.   Used  in  this  context,  wildlife  is  defined  as  "all  wild  vertebrate 
animals."  Wildlife  includes  540  species  of  mammals,  birds,  fish,  reptiles,  and 
amphibians  in  Montana  (Davis  1965).   Of  this  number  of  animals,  almost  all  are 
dependent  on  the  forest  for  existence.   For  example,  the  paddlefish  in  the 
lower  Missouri  and  Yellowstone  River  systems  is  just  as  dependent  on  the 
quality  and  quantity  of  water  produced  in  the  forested  headwaters  as  is  the 
arctic  grayling  in  the  high  mountain  lakes  and  streams  in  southwestern  Montana. 
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Forest  lands  in  Montana  offer  as  great  a  variety  of  big  game  as  found  in 
any  State.  The  quality  of  game  animals  and  hunting  experiences  available  has 
brought  the  wildlife  resource  of  Montana's  forests  national  recognition. 

A  precise  count  of  big  game  on  all  of  Montana's  forest  lands  is  not 
available.   Estimates  of  some  of  the  principal  game  animals  on  National  Forest 
lands  and  Bureau  of  Land  Management  lands,  however,  give  some  idea  of  their 
numbers.   The  following  estimates  include  animals  that  are  either  highly 
dependent  on  forests  for  food  and  cover,  or  that  are  found  primarily  in  areas 
managed  as  forest  lands: 


NF 


BLM 


(Thousand  animals) 


Elk 
Moose 

Whitetail  deer 
Mule  deer 
Grizzly  bear 
Black  bear 
Mountain  goat 
Bighorn  sheep 


54.1 

5.1 

51.3 

172.5 

.5 

12.9 

4.8 

2.2 


35.7 

.2 

31.4 

93.3 

.7 
.3 
.4 


(Source:  National  Forest  and  Bureau  of  Land  Management  annual 
reports) 


Populations  of  big  game  fluctuate  from  year  to  year,  but  in  general  have 
held  fairly  constant  over  the  past  decade. 

Game  distribution  maps  generally  show  the  mountainous  and  timbered  areas 
of  the  State  as  producing  the  greatest  variety  of  species.   Generally,  big 
game  spend  most  of  the  year  in  forested  areas  until  deep  snow  drives  them  to 
the  lower  elevation  winter  ranges  (fig.  11).   Portions  of  game  ranges  have 
been  identified  as  critical  for  survival  of  certain  species. 

The  Fish  and  Game  Commission  owns  or  leases  153,000  acres  of  big  game 
range,  most  of  it  in  the  west  and  central  portions  of  the  State,  to  provide 
winter  range  for  animals  that  summer  in  adjacent  mountain  forests.   Farther 
east,  in  the  upper  Missouri  River  basin,  about  40  percent  of  the  area  classed 
as  forest  and  woodland  is  considered  key  game  habitat  (155,000  acres  of  key 
big  game  range  and  55,000  acres  of  key  upland  game  range). 

Winter  range  has  been  the  critical  factor  in  deer  and  elk  management;  the 
forested  summer  range  is  generally  abundant  and  therefore  less  critical. 
However,  forest  land  management  is  of  vital  importance  to  wildlife  because 
management  decisions  involving  both  winter  range  and  summer  range  are  usually 


16 


b* 


■ 


Figure  11. — This  bull  elk  is  part  of  a   large  herd  that  summers  in 

Yellowstone  Park  and  winters  on  the   Gallatin  National  Forest, 


nterdependent .   In  addition,  timber  harvesting  and  attendant  roadbuilding 
•aise  important  but  as  yet  largely  unanswered  questions  as  to  the  net  effect, 
lositive  or  negative,  on  big  game  populations.   Several  studies  on  this  impact 
ire  now  underway,  but  until  the  results  are  available,  decisions  as  to  re- 
nonses  and  trade-offs  involving  wildlife  and  other  resources  such  as  timber 
fill  be  largely  subjective. 

There  is  a  direct  physical  relationship  between  forest  lands  and  fishing 
aters.   Roadbuilding,  timber  harvesting,  and  similar  activities  can  disrupt, 
t  least  temporarily,  fishing  waters  through  physical  changes  of  streams,  or 
hrough  silting  that  affects  spawning  or  food.   Also,  streams  attract  fisher- 
len  whose  presence  requires  that  parking  and  camping  facilities  be  provided, 
n  inventory  on  National  Forests  in  Montana  shows  the  following  acquatic 
esource: 


Fish  habitat: 


Lakes  and  impoundments 


NF  land 


13,032  miles 
(7,135  fishable) 

128,400  acres 
(1 ,300  in  number) 


All   lands 


15,000  miles 
482,000   acres 
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The  real  value  of  wildlife  that  inhabit  forest  lands  can  only  be  told  by 
the  thousands  of  people  who  take  to  the  woods  for  their  fall  hunt  or  who 
simply  enjoy  watching  or  photographing  animals  of  all  kinds  in  their  native 
habitat.   The  numbers  of  people  and  dollars  involved,  however,  do  provide  a 
useful  measure  of  the  role  wildlife  plays  as  a  part  of  the  forest  resource. 
These  are  examined  in  more  detail  in  a  later  section. 

The  Water  Resource 

Water  has  been  called  the  most  important  product  of  the  forest  lands  of 
the  West.   In  Montana  the  forested  mountains  are  the  principal  source  of  major 
streams.  The  Missouri  and  Yellowstone  Rivers,  which  provide  both  hydroelectric 
power  and  irrigation  water  for  much  of  the  drier  eastern  part  of  the  State,  are 
fed  by  small  streams  originating  in  forested  mountains.   In  the  Columbia  River 
drainage  west  of  the  Continental  Divide,  the  water  produced  is  used  for  irriga- 
tion and  power  generation. 

Total  water  produced  in  Montana  is  about  37  million  acre-feet  per  year. 
Perhaps  hal-f  of  this  total  comes  -Prom  the  National  Forests,  which  lie  at 
higher  elevations.   Other  lower  elevation  forest  lands  do  not  receive  as 
much  precipitation,  but  all  forest  lands  together  probably  yield  two-thirds 
of  the  State's  water. 

Much  of  the  water  falls  as  snow.   Ability  to  manipulate  water  yields 
through  timber-harvesting  practices  and  cloud  seeding  has  been  demonstrated  for 
small  areas  but  is  still  in  the  experimental  stage  for  large  basins.   Water 
yields  are  most  directly  related  to  elevation,  topography,  and  exposure  to 
prevailing  weather  systems. 

Managing  the  water  resource  also  involves  resolving  several  problems. 
Harvesting  of  timber  can  accelerate  the  spring  runoff  of  the  snowpack;  there- 
fore, the  harvest  within  a  given  drainage  must  be  planned  to  avoid  floods.   In 
addition,  watershed  damage  resulting  from  earlier,  poorly  planned  logging 
activities  and  from  the  large  fires  that  occurred,  particularly  in  the  first 
half  of  this  century,  requires  soil  stabilization  work  (Packer  1959)  . 

The  Mineral  Resource 

Although  minerals  are  not  usually  considered  a  forest  resource,  mining 
often  has  a  big  impact  on  forest  cover  and  other  forest  resources.   National 
Forests  in  Montana  hold  numerous  mineral  claims  and  leases.   Recent  changes  in 
mining  laws  have  increased  Forest  Service  authority  over  the  disposition  of 
timber  and  protection  of  the  environment  on  most  of  these  claims. 

In  the  eastern  part  of  the  State,  mining  has  begun  on  parts  of  the  vast 
coal  reserves  underlying  about  800,000  acres.   About  85  percent  of  this  is  crop- 
land and  pasture,  and  range,  but  some  forested  land  and  grazing  lands  adminis- 
tered by  the  Forest  Service  are  involved  (Coordinating  Committee,  North  Central 
Power  Study  1971).   Various  private  interests,  environmental  groups,  and  land- 
owners are  currently  debating  the  legal  and  environmental  aspects  of  strip 
mining  this  coal. 
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The  strip  mining  already  underway  and  proposed  expansions  will  have  a 
substantial  impact  on  forest  resources.   For  example,  in  the  Tongue  River 
drainage  of  southeastern  Montana  (including  Ashland,  Birney,  and  Decker),  a 
preliminary  recommendation  was  made  to  permanently  reserve  from  strip  mining 
about  20  percent  of  the  federally  owned  coal  deposits  because  of  unacceptable 
impacts  on  the  values  associated  with  water  yields,  grazing,  and  recreational 
activities.   In  addition,  it  was  recognized  that  mining  on  the  remaining  lands 
would  adversely  affect  these  and  other  forest-related  values  (USDI  Bureau  of 
Land  Management  1974) . 

An  effort  is  underway  to  develop  data  and  guidelines  for  the  proposed 
mining  activity  through  the  federally  supported  program  SEAM--Surface  Environ- 
ment and  Mining.   This  multidisciplinary  effort  headquartered  in  Billings  is 
leading  the  development  of  techniques  to  minimize  impacts  of  strip  mining  on 
the  land  resource  and  to  more  satisfactorily  rehabilitate  disturbed  areas. 


Forestry  Education 


To  develop  the  skilled  manpower  needed  to  manage  forest  resources,  there  is 
an  active  and  diverse  program  of  forestry  education  in  Montana.   The  University 
of  Montana  at  Missoula  has  graduated  over  3,000  foresters,  and  the  School  of 
Forestry  is  now  one  of  the  largest  schools  in  the  University.   In  addition  to 
traditional  forestry  subjects,  land  use,  environment,  and  public  administration 
receive  major  emphasis. 

In  addition,  the  Missoula  Technical  Center  offers  1-year  and  2-year 
technical  forestry  programs  at  post-high  school  level.   In  recent  years  enroll- 
ment has  been  about  50  students;  several  hundred  students  have  graduated. 
Surveying,  timber  scaling  and  cruising,  and  similar  technical  activities  are  the 
primary  focus  of  this  program.   Flathead  Valley  Community  College  in  Kalispell 
also  offers  a  similar  technical  program  and  in  addition  offers  professional 
preforestry  college  courses. 
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CHAPTER  II 
TIMBER  MANAGEMENT  AND  PRODUCTION 

In  this  section  we  describe  the  timber  resource,  how  it  is  managed,  levels 
of  timber  harvesting,  and  possible  changes  in  timber  production. 

The  Commercial  Timber  Resource 

One  of  the  basic  considerations  of  forest  land  as  a  timber  resource  base 
is  its  productivity—that  is,  its  capacity  to  grow  usable  wood.   Montana's 
forest  lands  have  been  classified  for  productive  capacity,  and  although  some 
land  is  highly  productive,  most  is  in  the  middle  or  lower  end  of  the  range  of 
growth  potential  (USDA  Forest  Service  1973a) : 

Growth  potential 

per  aove  per  year   (ft^) 

165  or  more 
120-165 

85-120 

50-85 

20-50 

100         100  100        100 

In  productivity,  Montana's  forested  land  compares  favorably  with  the  Rocky 
Mountain  region  and  the  United  States  as  a  whole,  but  is  far  less  productive 
than  the  forested  lands  in  Oregon  and  Washington. 

Although  these  figures  provide  a  first  approximation  of  the  capacity  to 
produce  wood,  they  are  not  totally  satisfactory  for  estimating  what  the  land 
could  produce  under  more  intensive  forest  management.   It  has  been  estimated, 
for  example,  that  with  adequate  funding  intensive  management  could  double  the 
production  of  timber  on  National  Forest  lands  (Green  and  Setzer  1974) . 
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In  the  short  run,  the  current  inventory  of  merchantable  timber  is  of 
greatest  concern  in  defining  what  could  be  harvested.   In  1970  there  were  over 
33  billion  cubic  feet  of  timber,  about  half  in  sawlog-size  materials: 


Class  of  timber 


Sawtimber  trees  (9  in  +  d.b.h.) 
Saw log  portion 
Upper  stem  portion 

Pole  timber  trees  (5-8.9  in  d.b.h.) 
Subtotal  growing  stock 


Volume 


(Billion  Ft3) 


17.8 
1.8 

9.0 


Percent 


54 
5 


28.6 


27 
86 


Rough  and  rotten  trees 
Salvable  dead 
Total 


1.5 
3.0 

33.2 


4 

9 

100 


An  examination  of   individual    species    (fig.    12)    shows   that  most   of  the 
growing   stock   is   in   lodgepole  pine  and  Douglas- fir.      Of  the  two,    Douglas-fir 
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Figure  12. — Net  volume  of  growing  stock  on  commercial  forest   lands  in  Montana 
by  species  and  size  class 3    1970.      (From  Green  and  Setzer  1974). 
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las  been  exploited  far  more  heavily  and  is  the  State's  most  important  commercial 
species.   Most  of  the  volume  of  all  the  principal  species  is  in  trees  over  9- 
Lnches  in  diameter--Montana  still  is  harvesting  an  old-growth  resource. 

Because  of  sampling  errors  and  because  the  criteria  defining  commercial 
imber  have  changed,  comparing  inventories  over  time  is  difficult.   However, 
ivailable  data  indicate  that  the  inventory  in  Montana  of  growing  stock--all  live 
[noncull)  green  trees  expressed  in  cubic  feet  and  sawtimber  expressed  in  board 
feet  of  sawlogs--has  remained  relatively  stable  over  the  past  two  decades: 


1953 
1963 
1970 


All  growing  stock 

Sawtimber 

(Billion  ft6) 

(Billion  bd.   ft.) 

27 

101 

29 

108 

29 

102 

(Source:  USDA  Forest  Service  1973a) . 

From  1952  to  1970,  growth  rates  and  mortality  of  all  growing  stock  re- 
nained  about  the  same;  net  growth  was  about  1.5  percent  of  growing  stock  volume 
In  these  same  years,  removals  doubled  to  more  than  1  percent  per  year.   Even 
vith  this  increase  in  utilization,  in  1970  total  growing  stock  volume  was  still 
increasing  by  an  estimated  0.5  percent  per  year. 

The  total  wood  grown  in  Montana's  forests,  especially  that  grown  in  young 
stands,  far  exceeds  removals,  as  shown  in  figure  13.   In  1970,  net  growth  of 
all  growing  stock  was  443  billion  cubic  feet  and  removals  324  billion  cubic 
feet  (USDA  Forest  Service  1973a) . 

The  young  growing  stands  make  up  a  substantial  part  of  the  total  timber 
resource.   The  commercial  forest  lands  of  Montana  include  about  4.5  million 
acres  of  pole-size  stands  and  1.8  million  acres  of  seedling  and  sapling  stands. 
The  real  significance  of  these  stands  lies  in  their  relatively  fast  rates  of 
growth  and  their  potential  for  providing  future  harvests.   Many  thousands  of 
acres  have  been  satisfactorily  regenerated  following  harvests  or  wildfires  and, 
through  stocking  control  and  other  management  efforts,  are  making  good  growth. 
However,  there  are  other  acres  in  need  of  restocking,  thinning,  and  other 
cultural  efforts. 

In  older  sawtimber  stands,  which  are  primarily  mature  and  overmature, 
removals  are  slightly  greater  than  growth.   From  the  standpoint  of  timber 
production,  this  is  generally  desirable  because  in  old  stands  timber  mortality 
is  high  and  the  land  produces  less  wood  than  it  will  when  converted  to  younger 
and  more  vigorous  forests.   The  growth  and  removal  in  sawtimber  stands  ex- 
pressed in  board  feet  is  shown  in  figure  14.   Sawtimber  removals  exceed  growth 
primarily  on  forest  industry  lands.   On  public  lands  sawtimber  growth  and 
removals  are  about  equal. 

Despite  increased  harvest,  losses  of  sawtimber  to  mortality—insects,  dis- 
ease, and  fire--are  substantial.   Mortality  has  been  estimated  at  about 
0.6  billion  board  feet  annually  (Hreen  and  Setzer  1974). 
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Figure  13. — Net  annual  growth  and  removals  of  growing  stock 

in  Montana  by  ownership. 
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Figure  14. — Net  annual  growth  and  removals  of  sawtimber  in  Montana  by  ownership. 
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The  Role  of  Insects 

Several  species  of  forest  insects  have  had,  and  continue  to  have,  a 
substantial  impact  on  the  forest  resources  of  Montana  (fig.  15).   Outbreaks 
of  some  species  of  insects  are  long  lasting  while  others  are  more  transient 
and  localized.   Some  species  cause  loss  of  growth  and  potential  volume;  others 
are  outright  tree  killers.  Major  insect  pests  can  be  categorized  either  as 
defoliators  or  as  bark  beetles  that  attack  the  cambium. 

The  western  spruce  budworm  nrobably  has  had  the  greatest  impact  on  the  for- 
est resource  of  all  species  of  either  the  defoliators  or  the  beetles.   The  bud- 
worm  has  been  in  epidemic  status  on  more  than  5  million  acres  in  Montana  since 
the  early  1950' s,  both  east  of  the  Divide  in  predominantly  Douglas-fir  forests, 
and  west  of  the  Divide  in  mixed  stands. 

Spruce  budworm  larvae  are  responsible  for  serious  defoliation  and  top 
killing  in  several  commercially  important  Montana  conifers,  including  Douglas- 
fir,  Engelmann  spruce,  grand  fir,  and  subalpine  fir.   Many  cutover  areas  remain 
nonstocked  or  require  artificial  stocking  because  budworm  damage  is  disrupting 
the  production  of  cones  and  seeds.   Seed  for  regeneration  is  the  most  immediate 
budworm-related  problem  on  several  forests.   In  young  larch,  damage  by  budworm 
larvae  has  reduced  annual  net  height  growth  by  about  25  to  30  percent  (Schmidt 
and  Fellin  1973).   In  one  area  in  the  Flathead  Valley,  between  1967  and  1972 
nearly  all  of  the  grand  fir  and  subalpine  fir  and  14  percent  of  the  Douglas-fir 
were  top  killed.   Budworm  defoliation  and  top  killing  have  also  been  responsible 
for  significant  losses  in  Christmas  tree  production  and  sales. 

The  larch  casebearer,  an  introduced  pest,  was  discovered  in  Idaho  in  1957 
and  now  is  distributed  throughout  the  range  of  western  larch  in  Montana. 
Limited  studies  show  that  severe  damage  can  cause  75  to  95  percent  reduction  in 
growth,  although  larch  can  withstand  being  severely  defoliated  for  several  years 
before  dying.   The  larch  casebearer  outbreak  shows  no  signs  of  subsiding  in 
western  Montana. 

Although  the  Douglas-fir  tussock  moth  has  been  of  great  concern  in  the 
Pacific  Northwest  in  recent  years,  a  relatively  few  acres  have  yet  been  found 
to  be  infested  in  the  Clark  Fork  and  Flathead  River  drainages  in  western 
Montana.   Douglas-fir  tussock  moths  can  completely  defoliate  trees  in  a  single 
year  because  the  larvae  feed  on  foliage  of  all  ages.   Compared  to  the  western 
spruce  budworm  and  the  larch  casebearer,  the  tussock  moth  is  truly  a  cyclic 
insect. 

In  western  Montana,  the  pine  butterfly  has  recently  been  of  considerable 
concern  and  has  severely  defoliated  ponderosa  pine  in  some  areas.   Though  the 
greatest  impact  has  been  in  the  Bitterroot  Valley,  infestations  have  been 
reported  throughout  the  range  of  ponderosa  pine  in  western  Montana.   No  impact 
on  ponderosa  pine  stands  in  central  and  southeastern  Montana  has  been  detected. 

Although  four  insect  species  have  had  the  greatest  impact  on  the  Montana 
forest  resource,  several  other  defoliating  species  (sawflies  on  pines,  loopers 
on  Douglas- fir  and  hemlock,  needle  miners  in  lodgepole,  etc.)  cause  serious  de- 
foliation and  growth  losses  in  localized  areas  from  time  to  time. 
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Figure  1 5 .  —Distribution  of  the  two  most  damaging  forest  insects 

in  Montana. 
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Among  the  insect  pests  classified  as  borers,  the  mountain  pine  beetle,  a 
native  insect,  has  long  infested  lodgepole,  ponderosa,  and  white  pine  stands 
in  the  Northern  Rockies.  Most  recently,  outbreaks  have  developed  in  second- 
growth  ponderosa  pine  stands  at  many  locations  in  western  Montana,  resulting 
in  the  death  of  hundreds  of  young  trees  (McGregor  and  Williams  1974)  .   At  pre- 
sent there  are  epidemic  infestations  of  this  beetle  on  the  Gallatin,  Lewis  £ 
Clark,  Kootenai,  Helena,  and  Lolo  National  Forests,  and  in  both  Glacier  and 
Yellowstone  National  Parks.   Indications  are  that  this  insect  will  continue  to 
affect  the  forest  resource  of  Montana. 

Not  nearly  as  widespread  nor  with  as  great  an  impact  to  the  forest  resourci 
as  the  mountain  beetle  in  Montana,  the  Douglas-^ir  beetle  continues  to  kill  trei 
in  relatively  small  areas  at  scattered  locations  in  western  Montana  Douglas- 
fir  stands.   At  this  time,  Douglas-fir  beetle  activity  is  confined  to  tributar- 
ies of  the  Clark  Fork  River  drainage  east  of  Missoula  and  the  East  Fork  of  the 
Bitterroot  River. 

Pine  engraver  beetle  outbreaks  are  chronic  but  usually  localized  and 
transient.   Recently  pine  engravers  have  been  a  problem  in  the  Clark  Fork  River 
drainage  and  several  thousand  ponderosa  pines  have  been  killed  on  the  Flathead 
National  Forest.   Pine  engravers  have  top  killed  many  ponderosa  pine  on  many 
forests  in  western  Montana.   Fir  engraver  outbreaks  in  Douglas-fir  have  been 
very  localized,  the  most  recent  on  the  Helena  National  Forest. 

As  harvesting  converts  mature  forests  into  stands  of  young  trees,  insect 
problems  and  impacts  on  the  forest  resource  have  changed  markedly.   In  the 
future,  one  of  the  major  areas  of  concern  will  be  in  young  stands  and  in  areas 
of  regeneration. 

During  the  1950' s,  thousands  of  acres  of  Engelmann  spruce  were  clearcut  to 
salvage  trees  killed  by  the  Engelmann  spruce  beetle.   The  cutover  areas  have 
regenerated  naturally  or  have  been  planted  to  spruce.   By  the  early  1970's,  the 
Engelmann  spruce  weevil,  an  insect  that  injures  and  kills  terminal  shoots  of 
young  trees,  was  found  throughout  these  young  spruce  stands  in  western  Montana. 
In  many  areas,  repeated  weevil  attacks  have  killed  trees  outright  or  predisposec 
them  to  attacks  by  other  insects  (McGregor  and  Quarles  1971). 

In  west-central  Montana,  thousands  of  acres  of  overstocked  lodgepole  pine 
stands  are  being  thinned  annually.   For  the  past  10  years,  crop  trees  in  these 
thinned  areas  have  been  defoliated  by  a  small  weevil.   The  weevil  does  not 
bother  mature  lodgepole  pine--nor  does  it  defoliate  trees  in  nonthinned  areas 
(Fellin  1973).   These  are  two  examples  of  forest  insect  problems  changing  with 
the  conversion  of  mature  stands  to  young  trees,  and  we  can  expect  others. 

The  Role  of  Diseases 

Forest  diseases  probably  reduce  average  timber  growth  in  Montana  from  8  to 
10  percent  annually  (adapted  from  Childs  and  Shea  1967).   The  diseases  res- 
ponsible for  this  loss  can  be  broadly  categorized,  in  order  of  importance,  as 
heart  rots,  dwarf  mistletoes,  root  rots,  canker  diseases  and  foliage  diseases. 
Particularly  in  lodgepole  pine  and  Douglas-fir  stands  in  the  southwestern  part 
of  the  State,  the  damage  caused  by  dwarf  mistletoes  far  exceeds  that  caused  by 
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Figure   16. — Thinned  stand  of  15-year-old  lodge-pole  -pine  on  the  Gallatin 
National  Forest.      Complete  removal  of  old  stand  was  necessary  to  in- 
sure new  stand  would  be  free  of  dwarf  mistletoe. 

all  other  disease  agents.   To  control  dwarf  mistletoe,  the  infested  stand  must 
be  clearcut  and  replaced  by  a  new  stand  (fig.  16). 

As  second- growth  management  becomes  more  widespread,  losses  to  dwarf 
mistletoes  will  be  sharply  reduced,  but  other  diseases  will  become  far  more 
prominent.   Diseases  that  begin  in  wounds  or  in  fresh  stumps,  such  as  many  heart 
and  root  rots,  will  become  more  prominent.  The  root-decay  fungus  Fomes  annosus 
will  undoubtedly  be  among  the  most  important.   In  addition,  many  foliage  and 
stem-canker  diseases  will  become  more  damaging,  especially  where  single-species 
management  is  practiced. 

The  Role  of  Fire 

Nearly  all  of  the  wild  forest  stands  in  Montana  were  propagated  or  have 
been  greatly  modified  by  fires.   Natural  fires  have  occurred  on  forested  lands 
on  the  average  of  about  once  every  150  years  (Roe  and  others  1971)  .  The 
commercially  valuable  trees  and  many  other  plant  and  animal  species  now  native 
to  the  State  are  those  that  thrive  under  periodic  fires. 

Ecological  adaptations  to  fire  found  in  timber  species  include:  (1)  sero- 
tiny  of  lodgepole  pine  cones — heat  of  fire  opens  closed  cones  and  releases 
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seeds;  (2)  thick,  fire-resistant  bark  that  permits  trees  such  as  western  larch 
to  survive  fires  long  enough  to  cast  their  seed  on  the  burned  area;  and  (3) 
light,  wind-disseminated  seed  of  western  larch  and  Engelmann  spruce  that  can 
blow  considerable  distances. 

The  important  timber  species  in  Montana  most  favored  by  fire  are  western 
larch  and  lodgepole  pine.   On  particular  sites  (where  they  are  serai),  fire 
also  favors  ponderosa  pine,  Douglas-fir,  grand  fir,  and  Engelmann  spruce. 
Generally,  these  species  do  best  when  their  seedbeds  are  free  from  competition 
and  the  duff  has  been  burned  away  to  expose  a  mineral  soil  seedbed.   Controlled 
fires  are  used  in  combination  with  appropriate  harvesting  systems  to  create 
such  conditions. 

By  and  large,  even  intense  fires  do  little  physical  or  biological  damage 
to  the  soil  itself.   For  several  years  following  fire,  release  of  nutrients  is 
accelerated,  populations  of  beneficial  bacteria  and  actinomycetes  increase,  and 
harmful  fungal  populations  decrease--all  changes  that  benefit  timber  production. 
Under  severe  conditions,  burning  of  the  forest  floor  vegetation  may  lead  to 
increased,  short-term  overland  water  flows  and  soil  erosion. 

Generally,  fires  benefit  wildlife.   For  a  number  of  years  after  burning, 
f orbs ,  grasses,  and  shrubs  thrive;  food  and  cover  are  abundant  until  the  trees 
once  again  occupy  the  site  (fig.  17). 

Wildfires  still  have  an  important  role  to  play  in  perpetuating  the  fire- 
adapted  ecosystems  now  present.  To  this  end,  the  Forest  Service  has  established 
a  "let -burn"  area  on  the  Bitterroot  National  Forest  to  gather  data  on  the 
impacts  of  fire. 
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Figure  17. — Forest  succession  following  fire. 
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Timber  Harvest  Levels 

The  modern  era  of  timber  harvesting  began  after  World  War  II  when  the  in- 
lustry  expanded  to  meet  pent-up  housing  demands.   During  the  past  two  decades, 
jroduct  makeup  has  changed.   Use  of  wood  for  fuel  and  miscellaneous  products  has 
ieclined,  sawlog  output  has  increased,  and  plywood,  pulp  and  paper,  and  particle- 
Doard  have  been  added  to  Montana's  product  mix.   Since  1952,  the  total  output  of 
Montana  roundwood  products  (all  products  except  firewood)  has  more  than  doubled 
(fig.  18). 

In  the  past  20  years,  the  annual  removals  from  growing  stock  on  Montana 
forests  increased  from  just  over  100  million  cubic  feet  to  nearly  300  million 
cubic  feet.   Sawlogs  have  been  the  most  important  segment  of  this  harvest. 
During  the  past  20  years,  Montana  has  gone  from  a  sizable  surplus  of  sawlogs  to 
constant  pressures  to  increase  harvesting.   From  the  viewpoint  of  increasing 
total  timber  output,  accelerated  harvesting  has  been  generally  desirable  because 
mortality  in  old-growth  stands  is  high  and  the  increased  harvesting  has  utilized 
some  of  this  material  before  it  deteriorated. 

Total  harvest  in  Montana  has  fluctuated  from  about  1.1  billion  board  feet 
to  about  1.3  billion  board  feet  in  recent  years  (fig.  19).  Most  of  the  fluctua- 
tion has  been  on  public  lands,  primarily  on  National  Forest  lands.   National 
Forest  harvests  have  averaged  85  to  90  percent  of  the  total  public  land  harvest, 
and  one-half  to  two-thirds  of  the  total  harvest. 
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Figure  18. — Output  of  Montana  roundwood  products. 
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On  private  lands,  harvest  climbed  to  402  million  board  feet  in  1971.   Large 
industrial  ownerships  provide  most  of  the  harvest  from  private  land.   The  year- 
to-year  fluctuations  in  private  harvests  caused  by  changes  in  market  conditions 
have  not  changed  total  harvest  levels  by  very  much. 

In  describing  harvesting  from  Montana's  forests,  both  the  actual  level  of 
timber  harvests  and  the  calculated  "allowable  harvest"  should  be  considered. 
The  allowable  harvest  is  a  long-term  planning  tool  that  establishes  rates  of 
timber  harvesting  that  will  best  meet  objectives  of  particular  owners.   On 
public  lands,  one  management  objective  is  usually  to  develop  forest  stands  with 
high  rates  of  growth.   For  commercial  forest  lands  stocked  with  old-growth 
timber  characterized  by  low  growth  rates,  the  rate  of  cutting  suggested  by  the 
calculated  allowable  harvest  exceeds  the  growth  of  those  stands.   As  more 
thrifty  stands  are  established,  though,  forestwide  average  rates  of  growth 
and  rates  of  cutting  become  nearly  equal.  The  allowable  harvest  changes  over 
time  in  response  to  the  revision  of  timber  management  plans  of  individual  man- 
agement units.   Recently,  the  allowable  harvest  and  actual  harvest  for  the 
four  principal  forest  land  managing  agencies  in  the  State  have  been  as  follows: 
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Managing  agency 


Allowable 
harvest 


Actual 
harvest 


Bureau  of  Land  Management 

1969 
1970 
1971 
1972 
1973 

Bureau  of  Indian  Affairs 

1969 
1970 
1971 
1972 
1973 

State 

1969 
1970 
1971 
1972 
1973 

Forest  Service 

1969 
1970 
1971 
1972 
1973 


(Million  bd.   ft.) 


14 

14 

5 

4 
2 


90 
88 
90 

75 
97 


35 
35 
35 
35 
35 


829 
996 
970 
984 
969 


15 

12 

5 

4 

3 


79 
56 
76 
83 
98 


47 
28 
22 
30 
23 


800 
654 
739 
558 
567 


Actual  harvests  have  generally  been  less  than  the  calculated  allowable 
harvests  because  of  adverse  weather,  strikes,  fluctuations  in  the  marketplace, 
lack  of  access,  manpower  and  budget  limitations,  and  so  on.   In  addition,  costs 
and  related  factors  sometimes  preclude  harvest  on  marginal  areas,  even  though 
the  timber  is  theoretically  available. 

If  actual  harvests  were  increased  to  calculated  allowable  harvest  levels 
on  other  than  Forest  Service  lands,  less  than  an  additional  20  million  board 
feet  would  be  harvested  annually.   Major  changes  in  harvest  levels  on  these 
lands  are  not  likely.   Even  a  substantial  increase  would  have  only  a  small 
impact  on  State  totals. 
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National  Forest  lands  hold  the  principal  influence  on  Montana  sawlog 
harvest.   Since  1962,  annual  allowable  harvests  have  increased  from  about  750 
million  board  feet  to  about  900  million  board  feet,  largely  because  of  changes 
in  utilization  standards.   About  60  percent  of  this  cut  is  planned  for  the 
Kootenai,  Flathead,  and  Lolo  National  Forests  in  western  Montana. 

Actual  harvest  also  increased  on  National  Forests  and  peaked  in  1969  at 
800  million  board  feet--about  95  percent  of  the  allowable  harvest  (fig.  20). 
Since  that  time  actual  harvest  has  declined,  because  of  changes  in  the  classifi 
cation  of  forest  land  and  because  manpower  and  budgets  have  not  been  adequate 
to  cover  the  special  planning,  sales  administration,  and  control  required. 
Also,  logging  contractors  have  been  reluctant  to  invest  in  expensive,  advanced 
equipment  to  harvest  lower  value  timber,  particularly  because  few  such  systems 
have  been  thoroughly  tested  in  Montana. 

Montana's  sawtimber  resource  tends  toward  small-diameter  stems--one-third 
of  the  sawtimber  volume  is  under  13  inches  diameter  breast  high  (d.b.h.). 
Diameters  are  smaller  than  in  West  Coast  States,  but  larger  than  in  the  central 
and  southern  Rocky  Mountains. 

The  timber  resource  is  generally  found  on  steep  ground,  and  much  of  it 
is  overmature  with  large  amounts  of  cull  and  dead  material.   These  factors  have 
been  a  handicap  in  utilizing  the  timber  resource.   However,  the  capability  for 
logging  steep  slopes  has  been  improving,  and  in  some  localities  markets  for 
dead  material  are  rapidly  developing.   Recent  wood  shortages  and  environmental 
concerns  have  stimulated  research  and  management  activities  aimed  at  using 
more  material  formerly  wasted. 

Increasing  the  harvest  of  nonsawlog  material  will  depend  on  the  avail- 
ability of  markets  and  costs  of  transportation.   Posts,  poles,  and  similar 
products  have  historically  used  only  a  small  portion  of  the  available  timber. 
Even  though  small  stems  and  defective  or  dead  trees  are  now  being  utilized  for 
sawlogs,  the  amount  of  material  now  left  behind  as  nonmerchantable  far  exceeds 
immediate  demand.   If  harvest  of  sawlogs  should  increase,  the  availability  of 
residues  at  mills  and  in  the  woods  will  also  increase. 
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Figure  20. — Actual  and  allowable  harvests  of  National  Forests  in  Montana. 
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Future  Timber  Production 


Every  projection  made  to  date  has  suggested  that  national  markets  for 
lumber  and  other  major  wood  products  will  increase  for  at  least  the  next 
several  decades.   But  the  ability  of  the  forests  of  Montana  to  share  in  meeting 
this  increase--or  in  continuing  at  present  levels  of  production--hinges  on  as 
yet  unresolved  questions  concerning  the  extent  of  the  land  base  that  will  be 
devoted  to  timber  production  and  the  quantities  of  products  that  can  be 
harvested  from  a  given  base. 

Possible  Changes  in  the  Timberland  Base 

Increases  in  the  National  Wilderness  Preservation  System  pose  the  most 
dramatic  possible  reduction  in  the  timberland  base.   By  1974  the  Forest  Service 
had  identified  more  than  1,600,000  acres  in  Montana  as  having  all  the  qualifica- 
tions required  of  Wildernesses.   These  acres,  designated  New  Study  Areas 
(USDA  Forest  Service  1973b),  are  shown  on  figure  8.   New  Study  Areas  resulted 
from  a  lengthy  analysis  that  included  extensive  public  participation.   Each 
area  was  assigned  a  Quality  Index  based  on  scenic  quality  and  the  opportunities 
for  users  to  achieve  both  solitude  and  a  variety  of  experiences.   In  figure  21 


Figure  21. — Cumulative 
acreages  and  allow- 
able harvests  of 
New  Study  Areas  by 
Quality  Index 
classes,   Montana. 


Quality  index  classes 
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we  have  ranked  the  New  Study  Areas  in  Montana  by  Quality  Index  (200  =  highest 
possible  Quality  Index)  and  plotted  the  acres  and  allowable  timber  harvests 
involved  . 

Final  disposition  of  the  New  Study  Areas  depends  upon  the  completion  of 
detailed  management  planning.   If  the  top  half  of  the  Quality  Index-ranked 
areas  were  permanently  withdrawn  from  timber  production,  about  35  million 
board  feet  of  timber  would  be  lost  annually;  withdrawing  all  of  these  lands 
would  imply  giving  up  the  potential  harvest  of  about  45  million  board  feet 
annually. 

These  estimates  are  only  preliminary  and  will  no  doubt  be  adjusted, 
perhaps  substantially,  as  a  result  of  detailed  study.   Because  productivity  of 
these  areas  averages  only  about  31  board  feet  per  acre  per  year,  with  a  range 
from  15  to  62  board  feet,  some  of  the  least  productive  areas  will  likely  be 
declared  uneconomic  to  harvest  at  all. 

Because  New  Study  Areas  have  already  been  withdrawn  from  allowable-cut 
planning  they  threaten  no  reduction  in  current  harvesting  levels.   Instead,  the 
allowable  harvests  of  areas  returned  to  the  timber  base  will  be  net  additions 
to  then-existing  harvesting  levels. 

In  contrast  to  the  New  Study  Areas,  removing  the  remaining  roadless  areas 
from  the  commercial  forest  land  base  would  reduce  the  presently  calculated 
allowable  harvest  levels.   Preliminary  estimates  suggest  the  direct  impacts  of 
such  removals  would  be  on  the  order  of  hundreds  of  millions  of  board  feet,  a 
substantial  portion  of  the  present  allowable  harvest. 

There  would  be  an  additional  indirect  effect  of  any  massive  land  with- 
drawals.  Historically,  timber  harvesting  was  concentrated  where  adequate 
access  roads  existed.   Harvesting  was  carried  out  with  the  expectation  that 
those  areas  would  not  again  be  disturbed  for  several  decades  so  that  wildlife 
populations  and  watershed  values  would  not  be  unduly  affected.   A  nondeclining 
flow  of  timber  was  to  be  achieved  by  entering  other  lands,  including  those 
then-unroaded  areas  that  have  recently  become  candidates  for  permanent  with- 
drawal from  timber  harvesting.   An  earlier-than-planned  reentering  of  already 
harvested  lands  in  some  instances  has  the  potential  for  unacceptable  ecologi- 
cal damage. 

About  a  quarter  of  the  allowable  harvest  is  planned  for  "marginal"  and 
"special"  categories  of  the  commercial  forest  land  base.   These  areas  have 
been  identified  as  needing  special  consideration  for  timber  harvesting,  for 
economic,  esthetic,  or  ecological  reasons.   To  the  extent  that  satisfactory 
harvesting  techniques  can  be  developed  and  applied,  these  lands  can  supply,  a 
larger- than-planned  volume  of  timber. 


3 The  five  largest  New  Study  Areas  received  the  highest  Quality  Index 
ratings.   For  a  critique  of  the  rating  procedures,  see  Milton  (1973).   Some 
Areas  on  the  Gallatin  and  all  Areas  on  the  Custer  National  Forest  were  excluded 
from  figure  21  because  Quality  Indexes  had  not  been  developed  (all  excluded 
areas  are  small) . 
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Possible  Changes  in  Timber  Management 

For  the  most  part,  the  Forest  Service  is  still  managing  an  old-growth 
resource  in  Montana.   But  in  areas  where  timber  has  been  or  will  be  harvested, 
the  production  of  wood  products  can  be  increased  through  intensive  management. 


In  general,  wood  production  can  be  increased  by  speeding  up  regeneration, 
by  minimizing  the  time  between  regeneration  and  harvesting,  by  reducing  losses 
of  growing  stock  to  natural  mortality,  insects,  diseases,  and  fire,  and  by 
improving  the  utilization  of  the  timber  that  is  harvested.   A  necessary  pre- 
condition to  these  opportunities  is  the  development  of  an  adequate  road  system, 


In  1972,  about  3.25  million  acres  of  National  Forest  lands  needed  either 
regeneration  or  stocking  control  in  the  Northern  Region,  which  includes 
northern  Idaho  (fig.  22).   The  most  pressing  need  was  stocking  control  in 
stands  that  had  not  previously  been  harvested.  This  included  about  300,000 
acres  in  Montana  where  1,000  to  3,000  board  feet  per  acre  could  be  thinned; 
some  of  the  thinnings  would  likely  be  marketable.   About  60,000  acres  of 
National  Forest  lands  in  the  State,  excluding  high  elevation  zones,  were 
nonstocked. 


^  Areas  needing  site 
preparation  and/or 
planting 


Stands  less  than  2-inch  d.b.h. 
needing  precommercial  thinning 


Figure  22. — Areas  needing  regeneration  and  precommercial  thinning  in 

the  Northern  Region 3    1972. 
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Figure  23. — Achievable  mean  annual  increments  under  alternative  management 
regimes  by  productivity  classes    (Northern  Region  Office  data,    1972). 

The  potential  gains  in  growth  from  regeneration  and  thinning  are  shown  in 
figure  23.   Adequate  stocking  controls  alone  would,  on  the  average,  double 
growth  over  that  in  wild  stands.   If,  in  addition,  three  commercial  thinnings 
were  carried  out  on  the  best  sites,  merchantable  wood  production  could  be 
tripled.   Two  commercial  thinnings  on  the  medium  sites  and  one  thinning  on  the 
poorest  sites  also  promise  substantial  increases. 

Tree  improvement  through  the  planting  of  genetically  superior  stock  also 
will  lead  to  increased  growth  rates  and  the  production  of  a  superior  product. 
Trees  being  planted  now  are  expected  to  increase  timber  yields  by  about  15 
percent  in  30  or  40  years  (Howe  1973) . 

Net  growth  in  Montana's  old-growth  timber  varies  from  60  to  about  150 
board  feet  per  acre  per  year.   Forestwide,  annual  yields  under  intensive 
management  are  expected  to  exceed  400  board  feet  per  acre  on  the  Flathead, 
Kootenai,  and  Lolo  National  Forests  and  to  exceed  200  board  feet  on  other 
Forests.   The  ability  to  replace  the  old  growth  with  second-growth  forests, 
and  to  achieve  the  higher  growth  rates,  is  dependent  upon  rates  of  road  develop- 
ment and  operating  budget  levels. 

These  items  are  also  critical  when  we  consider  the  assumptions  basic  to 
allowable  harvest  calculations.   For  the  National  Forests  in  Montana,  present 
planning  assumes  that  all  stands  undergoing  regeneration  harvests  will  then 
have  stocking  control  and  commercial  thinning  (fig.  23).   As  a  result,  the 
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Figure  24. — Preliminary  estimate  of  harvesting  program  for  the 
Flathead  National  Forest   (excluding  overstory  removals) . 


[allowable  harvest  will  steadily  increase  for  60  to  80  years  and  then  stabilize. 
This  is  illustrated  for  the  Flathead  National  Forest  in  figure  24.   Acreages 
were  generated  by  the  Forest  Service's  computerized  Resource  Allocation  Model 
(RAM) ,  which  most  National  Forests  in  Montana  are  now  using  in  long-range  plan- 
ning. Within  70  years,  it  is  expected  that  twice  as  many  acres  will  be 
commercially  thinned  as  will  be  undergoing  final  harvests.  Although  much 
higher  total  yields  are  likely,  such  a  program  will  also  be  more  expensive  to 
administer.   On  the  average,  thinning  will  nroduce  between  one-third  and  one- 
half  as  much  wood  per  acre  as  final  harvests;  the  sale  ^reparation  and  adminis- 
tration costs  per  unit  volume  will  be  substantially  higher. 

The  historical  trend  has  been  toward  utilizing  more  and  more  of  the 
available  wood.   Diameter  limits  for  harvest  have  gone  from  13  inches  d.b.h.  or 
more,  to  currently  8  inches  or  even  7  inches.   Top-diameter  limits  have  gone 
from  8  inches  or  more  to  2-1/2  inches  in  some  species.   In  the  early  days, 
trees  were  often  cut  selectively.   This  took  only  a  few  of  the  choicest  trees 
and  left  everything  else  growing,  so  direct  "loss"  cannot  be  estimated  with 
confidence.   When  clearcutting  became  widespread  practice,  often  50  percent  or 
more  of  the  original  fiber  volume  was  left  on  the  ground.   Several  recent 
studies  indicate  that  virtually  all  (97  percent)  of  the  available  wood,  live 
or  dead,  could  be  recovered  for  fiber  use  (Gardner  and  Hann  1972).   Soon,  up 
to  25  percent  more  wood  might  be  recovered  for  sawlog  or  other  solid  wood  use 
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under  utilization  standards  now  being  developed.  This,  of  course,  is  highly- 
variable,  depending  on  species  and  proportions  of  dead,  rotten,  or  other 
cull  trees. 

These  are  not  all  the  changes  that  could  affect  allowable  harvest  levels, 
but  they  are  the  ones  most  likely  to  occur  in  the  near  future.   Rough  estimate: 
of  the  maximum  impacts  on  harvest  levels  for  each  of  these  changes  are 
summarized  below;  note  that  these  impacts  are  not  additive: 

Change  in  annual  allowable  harvest 
(Percent) 


All  roadless  areas  removed  from 

commercial  forest  land  base 
Marginal  areas  do  not  become 

available  for  harvest 
More  time  required  to  replace  old 

growth  with  second-growth  stands 
Less  time  required  to  replace  old 

growth  with  second-growth  stands 
Intensive  management  (reforestation 

and  thinning) 
Tree  improvement  (harvest  increase 

in  30  to  40  years) 
Utilization  improvement 


-35 

-15 

-15 

20 

20  to  30 

15 
25 
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CHAPTER  III 
PRODUCTION  OF  WOOD  PRODUCTS 

During  the  past  decade,  Montana  has  provided  between  3-1/2  and  4  percent 
if  the  total  softwood  lumber  consumed  in  the  United  States.   The  bulk  of  the 
:46  million  cubic  feet  of  wood  harvested  in  Montana  in  1969  was  in  the  form  of 
;awlogs  and  veneer  logs.  Total  harvests  were  about  the  same  as  5  years  earlier, 
>ut  nearly  double  those  of  the  late  1950 's.  Harvested  wood  was  in  the  forms 
isted  below  (Setzer  1971) : 

Timberland  -products   (1969) 


Sawlogs 
Veneer  logs 
Pulpwood 
Mine  timbers 
Poles 
Other 


Share  of 

output 

(Percent) 

85 

.9 

11 

.6 

.7 

.6 

.3 

.9 

100.0 


About  one-fourth  of  the  veneer  and  sawlogs  used  in  Montana  were  Douglas-fir 
(fig.  25);  ponderosa  pine  and  western  larch  were  other  principal  species.   Mine 


Figure  25. — Proportions  of 
log  volumes  received  by 
Montana  mills  by 
species 3    1969. 


41 


timbers  were  manufactured  primarily  from  Douglas-fir  and  western  larch 
Lodgepole  pine  was  used  in  most  of  the  other  minor  forest  products. 

Logs  came  principally  from  six  counties  (Setzer  1971)  : 


Principal  species  by  volume 


Western  larch,  Douglas-fir,  ponderosa 

pine 
Engelmann  spruce,  Douglas-fir 
Ponderosa  pine,  Douglas-fir 
Western  larch,  Douglas-fir 
Douglas-fir,  ponderosa  pine 
Ponderosa  pine,  Douglas-fir 
Ponderosa  pine,  Douglas-fir 


County 

Share  of  logs 

(Percent) 

Lincoln 

39 

Flathead 

Missoula 

Lake 

Ravalli 

Sanders 

Others 

17 
9 
6 
6 
5 

18 

100 


The  important  role  of  Douglas-fir  in  Montana  is  emphasized  by  its  appear- 
ance as  one  of  the  two  principal  species  for  each  of  the  leading  log-producing 
counties.   Only  a  small  percentage  of  logs  came  from  out  of  State. 

Plywood  mills  in  Montana--the  first  ones  were  built  in  the  1950  's-- 
currently  supply  about  3  percent  of  U.S.  softwood  plywood.   Output  of  other 
products- -poles ,  posts,  etc. --is  relatively  minor  in  Montana  and  accounts  for 
about  2  percent  of  the  total  U.S.  consumption. 


In  the  last  few  years,  private  timberlands  have  provided  an  increased 
share  of  Montana's  log  production: 


Ownership 


National  Forests 
Other  Public 
Private 


Percent  of  total  log  production 


1965 

58 

6 

36 


1966 

59 

9 

32 


1969 

61 
11 
28 


1970 

60 

9 

31 


1971 


59 


33 


1972 

51 
11 
38 


1973 

51 
11 

38 


In  fiscal  year  1971,  about  660.5  million  board  feet  of  logs  were  received 
at  Montana  mills  from  National  Forests  within  the  State.   The  origins  and  des- 
tinations of  these  logs  are  summarized  in  table  1  for  the  12  forests  involved. 
(Note  that  the  county  log  receipts  in  the  table  do  not  include  logs  from  privat 
lands  or  from  public  lands  other  than  National  Forest.)  Perhaps  an  additional 
40  million  board  feet  were  imported  from  the  Clearwater  and  St.  Joe  National 
Forests  in  Idaho  (primarily  to  Superior  and  Missoula),  and  about  20  million 
board  feet  were  exported  from  the  State. 
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Montana's  Wood  Products  Industry 

The  wood  processing  plants  in  Montana,  listed  by  products,  are: 


Product 


Number  of 
processing  plants 
1966  1973  ~ 


Lumber  148 

Plywood  and  veneer     6 


Particleboard 


100-125  est 
5 


Total  1973 
production 


1,350  MM  bd.  ft, 
est . 
460  MM  ft2 


100  MM  ft2 


Paper  and  pulp 


Posts,  poles,  piling, 

houselogs  30  est 


30   est 


Christmas  trees 


Unknown    Unknown 


1,150  tons/day 


Unknown 


2  MM  trees  est 


Comments 


:: 


Average  size 
increasing 

The  State's 
largest  mill 
at  Bonner  was 
not  yet  in 
production. 
One  mill  oper- 
ated just  3 
months  in  19  73 

1  fiberboard/ 
particleboard 
mill  at  Colum- 
bia Falls  was 
under  construe 
tion.   Third 
mill  proposed 
at  Bonner  to 
nearly  double 
output . 

65%  increase  in 
output  pro- 
posed. 

Now  four  pressur 
treating  faci 
lities  in  Stat 

Declined  since 
late  1950's. 


:i 


r.: 


". 


Lumber  Production 

As  in  most  of  the  United  States,  there  has  been  a  long-term  reduction  in 
the  number  of  small  sawmills  in  Montana.   Between  1956  and  1966,  the  number  of 
mills  producing  less  than  10  million  board  feet  per  year  had  declined  from  307 
to  111.   At  the  same  time,  the  number  of  mills  producing  more  than  10  million 
board  feet  increased  from  26  to  37,  and  their  average  annual  production  went  up 
from  25  to  35  million  board  feet.   By  1966,  lumber  production  was  split  among 
mills  as  follows  (Setzer  and  Wilson  1970): 
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umber 
roduction 

(MM  bd.ft.) 
hare  of 

total 

production 

(Percent) 


Total 

148 
1,375 

100 


Annual  mill  production   (1966) 

Move  than  1-10  Less  than 

10  MM  bd.ft.  MM  bd.ft.  1  MM  bd.ft. 


37 
1,238 

90 


25 
80 


86 
57 


Although  there  has  been  no  recent  survey,  we  estimate  that  the  number  of 
mailer  mills  declined  substantially.   This  judgment  is  supported  by  the  changes 
n  numbers  of  sawmills  and  planing  mills  illustrated  in  figure  26  (developed 
rom  annual  reports  of  the  Census  of  Manufacturers).   While  the  total  number  of 
:iil Is  has  been  declining  at  an  average  rate  of  six  or  seven  per  year  for  15 
ears,  the  number  of  larger  mills  has  remained  nearly  constant.  For  1973  we 
dentified  22  individual  mills  that  each  produced  between  10  and  50  million 
ioard  feet  annually  and  another  seven  mills  that  each  produced  more  than  50 
dllion  board  feet. 


Figure  26. — Num- 
bers of  sawmills 
and  planing  mills 
in  Montana 3    1958- 
1972    (SIC  242). 


E  150  - 


S3  130  \ 

E 

D 


30 
10 


ALL  MILLS 


MILLS  WITH  20  OR  MORE  EMPLOYEES 


1958  '63  '67 

Year  of  census  of  manufacturers 


72 
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Perhaps  the  most  striking  characteristic  of  the  sawmill  industry  is  its 
pattern  of  ownership.   Nearly  all  of  the  mills  producing  more  than  10  million 
board  feet  annually  are  owned  by  multi- State  corporations  headquartered  outsid 
of  Montana.   In  figure  27,  the  shares  of  Montana's  1973  lumber  output  are 
identified  for  all  corporations  owning  mills  that  in  the  aggregate  produced  mo 
than  50  million  board  feet  within  the  State  (Forest  Industries  1974b).   Those 
corporations  alone  produce  more  than  three- fourths  of  the  State's  total  lumber 

Major  lumber  producers  are  important  nationally  as  well  as  within  Montana 
Louisiana-Pacific,  currently  the  nation's  leading  lumber  producer,  in  1973 
acquired  several  wood  products  firms  in  Montana.   In  the  aggregate,  Montana 
lands  contribute  about  one-fourth  of  the  total  United  States  production  of  the 
corporate  giants  (table  2) . 


s 


Annual  production  of  firm: 

^    Less  than  10  million  bd.  ft. 

□  10-50  million  bd.  ft. 

□  Over  50  million  bd.  ft. 


Figure  27. — Montana  i 
1973   lumber  produc] 
tion  by  major  firm.] 
and  locations   of 
corporate  head- 
quarters . 
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,le  2. --Selected  characteristics  of  firms  producing  more  than  SO  million  board  feet  of  lumber  in  Montana 
in   19  73 


Montana   production 

as   percent   of 

mi 

Montana 

No. 

firm's   total 

Production   ranking 

[(and  corporate  owner, 

lumber 

Montana 

U.S.    lumber 

among  U.S. 

if  different) 

production 

mills 

production 

lumber   firms 

MM  bd.ft. 

Percent 

.   Regis   Paper  Co. 

196 

2 

52 

11 

am  Creek   Lumber 
(Burlington  Northern) 

195 

4 

100 

24 

ck  River  Co. 

174 

4 

29 

•■ 

5.    Plywood 

171 

3 

26 

5 

(Champion    International) 

uisiana-Pacific  Corp. 

135 

4 

6 

2 

termountain  Co. 

112 

2 

84 

32 

(Hoerner  Waldorf) 

ans   Products   Co. 

63 

2 

100 

79 

Jamond   Int'l. 

61 

1 

17 

14 

loltze  Land  5   Lumber 

53 

7 

100 

95 

1,160 

24 

25 

The  sawmills  are  not  scattered  throughout  Montana,  but  are  concentrated 
Dstly  on  the  timber-rich  lands  west  of  the  Continental  Divide.   In  1973,  four 
ommunities  produced  more  than  100  million  board  feet,  five  exceeded  50  million 
oard  feet,  and  19  produced  between  10  and  50  million  board  feet  (fig.  28). 


LEWISTOWN  # 

WHITE    SULPHUR 
SPRINGS 


LIVINGSTON 


Annual 

Lumber     Production: 

1  MISSOULA]     Greater    than    100   million   bd.  ft. 
DARBY  50-100    million    bd.ft. 

EUREKA  10-50      million    bd.  ft. 


WEST 

YELLOWSTONE 


Figure   28. — Princi- 
pal  lumber  produc- 
tion centers  in 
Montana 3    1973. 
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U.S.  Plywood  has  just  completed  enlarging  its  mill  at  Bonner,  making  that 
community  a  major  production  center.   Other  mills  currently  being  enlarged  or 
under  construction  are  located  at  White  Sulphur  Springs  and  Roundup. 

Increased  production  has  led  to  more  mill  residues.   Tough  new  standards 
limiting  air  pollution  have  exerted  pressures  on  industry  to  use,  not  burn, 
these  materials.   A  strong  demand  for  wood  chips  in  Missoula  and  outside  the 
State  has  provided  markets.   Concentrating  production  in  larger  mills  has  per- 
mitted the  economies  of  large-scale  operations  necessary  to  economically  proces 
and  transport  wood  chips.   Mill  residues  consist  of  slabs  and  edgings,  which 
are  generally  converted  to  chips;  of  planer  shavings  and  sawdust,  used  for  fuel 
and  particleboard;  and  of  bark,  which  can  be  used  for  fuel.   On  balance,  smalle; 
volumes  of  these  residues  are  wasted  now  than  a  few  years  ago  (Setzer  1971) : 


Year 


1969 


1966 


Residues 


Coarse 
Fine 

Bark 

Coarse 
Fine 


MM  Ft- 


Used 


Percent 


61 

57 


118 
38 

73 


87 
60 


74 
28 
66 


Plywood  and  Veneer  Production 

Four  mills  presently  produce  softwood  plywood  and  veneer  in  Montana 
(Fig.  29);  the  mill  at  Poison  closed  early  in  1973  and  a  small  plywood  plant  at 
Whitefish  burned  down  in  1970.   The  plants  are  all  located  in  western  Montana 
from  Kalispell  south  to  Missoula.   As  in  the  case  of  lumber  production,  the 
bulk  of  plywood  production  is  controlled  by  firms  with  interests  outside 
Montana  (Forest  Industries  1974a) . 

The  locations  of  plywood  production  and  other  nonlumber  wood  products 
plants  are  shown  in  figure  30. 

U.S.  Plywood's  mill,  reported  to  be  the  world's  largest  plywood  mill  under 
a  single  roof,  has  begun  production  at  Bonner.   This  new  mill  is  expected  to 
increase  statewide  plywood  output  by  two-thirds,  to  750  million  square  feet 
annually,  and  will  supply  about  a  quarter  of  that  firm's  national  plywood 
production. 


Particleboard  Production 

In  1973,  Evans  Products  of  Missoula  was  the  only  particleboard  plant  in 
Montana.   It  produced  about  100  million  square  feet  (on  a  3/4-inch  basis) . 
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PLUM  CREEK  LUMBER 
(Minn.  ) 
110  million  ft2  at 
Columbia  Falls 


[  EVANS  PRODUCTS  CO. 
(Oreg.  ) 

164  million  ft2  at 
Missoula 


ST.  REGIS 

PAPER  CO. 

(N.Y.  ) 

80  million  ft2  at 

Libby 


C  &  C  PLYWOOD  CO. 
(Mont.  ) 
96  million  ft2  at 
Kalispell 


Figure  29. — Montana 
1973  plywood  produc- 
tion  (square  feet, 
3/8-inch  basis)  by 
firms  and  locations 
of  corporate  head- 
quarters . 


•PACK  RIVER  PLYWOOD 
(Wash.  ) 
(Poison-  operated  three  months) 


Figure  30. — Produc- 
tion centers  for 
plywood,   particle- 
board,   and  paper  in 
Montana,    1974,   and 
prospective  add- 
itions. 
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A  Plum  Creek  Lumber  Co.  plant  now  in  production  at  Columbia  Falls  will 
concentrate  on  fiberboard,  but  it  will  also  be  able  to  produce  particleboard. 
Its  annual  production  is  expected  to  be  about  70  million  square  feet.   A  major 
additional  particleboard  plant,  that  might  double  the  State's  total  current 
production,  has  been  reported  to  be  under  consideration  by  U.S.  Plywood  at 
Bonner. 

Paper  Production 

Hoerner  Waldorf's  mill  in  Missoula  is  the  only  papermill  in  the  State. 
Current  daily  production  is  about  1,000  tons  of  linerboard  and  150  tons  of 
bleached  pulp.   Recently  announced  expansion  plans  would  increase  output  to  a 
combined  total  of  1,850  tons  per  day  of  kraft  pulp,  paper,  and  linerboard.   It 
has  been  announced  that  the  total  annual  wood  use  for  the  expanded  plant  would 
be  about  3  million  cubic  feet  of  roundwood  and  121  million  cubic  feet  of  mill 
residues. 

During  periods  when  sawmill  production  has  been  restricted,  as  in  1969  and 
1974,  Hoerner  Waldorf  has  relied  more  heavily  on  roundwood- -dead  material  that 
has  not  been  part  of  the  growing  stock  of  the  forest.   Recently,  competition  for 
chips  (and  even  for  dead  roundwood)  from  west  coast  mills  has  increased  the 
firm's  reliance  on  roundwood. 

To  convert  roundwood  to  chips,  by  the  end  of  1974  Hoerner  Waldorf  had 
established  permanent  chipping  installations  at  Missoula,  Columbia  falls,  and 
Dillon.   In  addition,  three  portable  chippers  were  being  moved  between  wood 
concentration  points  near  Darby,  White  Sulphur  Springs,  Belgrade,  Livingston, 
and  other  lumber  production  centers. 

Future  Increases  in  Mill  Capacity 

In  spite  of  the  1974  slump  in  lumber  production,  wood  products  manufactur- 
ers are  generally  bullish  on  Montana.   Announced  plans  for  the  expansion  of 
production  for  all  the  major  wood  products  are: 

Product  Additional  capacity 

Lumber  100  million  board  feet  annually 

Plywood  and  veneer  300  million  square  feet  annually 

Particleboard  100  million  square  feet  annually 

Paper  and  pulp  700-750  tons  per  day 

If  these  plans  are  realized,  some  increases  may  simply  offset  losses  of 
mills  leaving  the  market.   The  trend  toward  multi-State  corporate  ownership  and 
the  high  capital  investments  made  in  recent  years  suggest  that  only  the  least 
productive  mills  will  be  lost. 

Other  Products 

Only  limited  data  are  available  on  miscellaneous  roundwood  products  and 
Christmas  trees.  Total  volume  of  wood  used  and  total  employment  are  a  small 
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>art  of  State  totals,  but  can  be  important  locally.   Output  of  transmission  poles 
ias  declined  in  the  past  two  decades  due  to  market  conditions  and  to  the  econo- 
lies  of  production.   However,  posts,  corral  poles,  house  logs,  and  similar  items 
lave  developed  strong  markets  in  interstate  highway  fencing,  ranchette  develop- 
lent,  and  rustic  decorations.  Volume  of  these  products  is  approximately : 

Million  cubic  feet 

Pulpwood  (round)  1.6 

Transmission  poles  .8 

Mine  timbers  1.8 

Posts,  corral  poles,  etc.              1.3 

Miscellaneous  .6 

Christmas  tree  shipments  declined  from  a  peak  of  4  million  in  1956  to 
ibout  2  million  in  1964.   Current  output  is  estimated  at  about  2  million  trees 
?er  year.   This  long-term  decline  has  been  caused  by  a  growing  market  prefer- 
3nce  for  pi  ant at ion- grown  trees  and  artificial  trees  and  partly  by  insect 
lamage  to  wild  trees. 

Marketing  of  Wood  Products 

Species  and  Sizes 

Although  Montana  makes  an  important  contribution  to  the  national  supply  of 
forest  products,  it  does  not  claim  any  unique  products  or  tree  species.   Its 
contribution  is  mainly  commodity  wood  products.   One  species,  western  larch, 
is  primarily  found  in  western  Montana  and  north  Idaho.   In  a  few  instances 
larch  lumber,  sold  as  "Montana  cypress,"  brings  a  premium  price  in  select 
grades.   However,  this  use  is  of  relatively  minor  importance,  and  for  the  most 
Dart  Douglas-fir  and  western  larch  are  sold  as  "fir-larch"  lumber.   Prices  for 
this  mix  are  generally  slightly  lower  than  the  price  of  west  coast  Douglas-fir 
lumber. 

The  only  other  species  that  might  be  considered  unique  is  lodgepole  pine-- 
because  it  comprises  such  a  large  portion  of  the  total  timber  inventory. 
Lodgepole  is  generally  of  small  diameter  and,  because  of  processing  costs  and 
early  resistance  in  the  market,  has  only  recently  established  itself  as  a 
major  lumber  species.  Today,  the  market  neither  discriminates  against  nor 
favors  lodgepole  lumber. 

Lodgepole  is  well  suited  for  pulpwood  and  small  roundwood  products  such 
as  posts,  poles,  and  house  logs.  However,  the  markets  for  these  are  so  weak 
that  lodgepole  is  not  being  fully  utilized  presently  (Benson  1973) . 

In  general,  Montana's  forests  offer  mixed  species  such  as  Douglas-fir/ 
larch,  Douglas-fir/ponderosa  pine,  and  spruce/true  firs.   Mixed  species  are 
considered  to  be  more  resistant  to  some  insect  and  disease  pests  than  pure 
stands.   Lodgepole  pine  is  an  exception  bec?use  it  usually  grows  in  relatively 
pure  and  even-aged  stands.  Overmature  stands  are  subject  to  insect  and 
disease  attacks  that  result  in  large-scale  mortality. 
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Potential  for  Utilizing  More  of  the  Wood  Resource 

Early  timber  harvests  in  Montana  took  only  the  largest,  best  quality,  and 
most  accessible  trees.   Harvesting  practices  and  utilization  standards  gradu- 
ally changed.   Sizes  and  species  are  now  being  utilized  that  10  years  ago  or 
less  would  have  been  left  in  the  woods.   For  example,  National  Forest  timber 
sales  consider  trees  of  7-inch  d.b.h.  sawtimber.   Any  piece  that  could  yield 
10  board  feet  must  be  removed  from  the  sale  area.   Some  manufacturers  with 
specialized  equipment  are  taking  logs  as  small  as  3-inch  and  4-inch  top  diametei 
to  be  sawed  into  lumber.   Despite  improvements  in  utilization,  a  considerable 
amount  of  additional  wood  could  be  utilized.   Logging  slash--tops,  small  trees, 
defective  trees,  broken  chunks,  etc. --can  range  from  less  than  50  to  more  than 
100  tons  per  acre. 

One  of  the  principal  obstacles  to  greater  utilization  of  wastes  is  the 
lack  of  local  markets  for  wood  fiber.   The  papermill  and  particleboard  plants 
operate  primarily  on  residues  generated  at  lumber  and  plywood  plants,  material 
that  "rode  free"  on  sawlogs  from  the  woods.   Hauling  roundwood  from  the  woods 
specifically  for  these  products  would  be  comparatively  expensive.   It  has  been 
estimated  that  two  additional  particleboard  plants  could  operate  on  the  avail- 
able fine  residues  (Withycombe,  in  press).   The  pulpmill,  however,  has  occa- 
sionally used  round  pulpwood  to  supplement  mill  residues  and  most  of  the 
proposed  expansion  would  be  based  on  roundwood. 

In  the  Bitterroot  Valley,  a  local  Resource  Conservation  and  Development 
group  is  currently  exploring  the  feasibility  of  harvesting  timber  using  a  low 
investment  operation  such  as  horse  logging  or  small  tractors.   The  objective  is 
twofold:   to  supplement  income  of  local  residents  who  might  devote  several 
weeks  or  months  per  year  to  logging  with  equipment  they  have  on  hand;  and  to 
utilize  a  resource  such  as  small  size,  low-volume  lodgepole  stands  that  wouldn't 
justify  full-scale  logging  (Bjergo  1972). 

Geographic  Location 

For  years  the  harvest  of  timber  in  Montana  was  only  a  fraction  of  its 
potential,  mainly  because  of  the  State's  isolation—Montana  is  a  long  way  from 
the  principal  wood  products  markets--and  because  forest  access  roads  were 
lacking. 

As  market  demands  increased,  particularly  in  the  last  two  decades,  prices 
for  wood  products  rose.   As  access  roads  were  developed,  the  timber  harvest 
approached  the  allowable  harvest  established  for  sawlogs.   Even  though  the 
distance  to  eastern  markets  hasn't  changed,  the  development  of  a  strong 
industry,  establishment  of  competitive  freight  rates,  and  viable  marketing 
practices  have  largely  diminished  any  locational  disadvantages.   Nowadays  most 
Montana  producers  participate  in  national  markets,  either  through  their  internal 
nationally-oriented  marketing  organizations  or  through  wholesalers  (Adair  1966). 

Strong  demand  for  pulpwood  has  improved  the  outlook  for  marketing  material 
not  suitable  for  sawlogs.   Some  roundwood  pulpwood  is  now  being  shipped  from 
eastern  and  central  Montana  to  Lake  States  papermills.   Also,  some  pulp  chips 
are  now  shipped  to  west  coast  mills,  and  there  are  strong  indications  that  this 
market  will  grow. 

52 


Nevertheless,  local  increases  in  particleboard  production  and  similar 
iber  products  will  largely  depend  on  available  mill  residues  rather  than 
Large-scale  use  of  logging  residues  or  roundwood.   Several  areas  in  the  Northern 
tocky  Mountains  have  concentrations  of  unused  mill  wastes,  including  the 
Cootenai  Valley  around  Libby.   The  Flathead  area  and  lower  Clark  Fork  also 
lave  substantial  quantities  of  unused  residues  at  scattered  mills,  but  long 
iauls  to  a  central  plant  would  be  required  to  utilize  them  (Withycombe,  in  press) 


Industry  Investments  and  Productivity 

Expenditures  to  replace  or  expand  existing  capital  assets  have  been 
increasing  statewide  for  at  least  a  decade,  growing  from  $39  million  in  1963 
to  $75  million  in  1972.   For  much  of  that  time,  the  lumber  and  wood  products 
firms  have  been  leading  the  way  as  suggested  in  the  following  tabulation: 


New  eapital  expenditures 
1963  1967  1972 

(Millions  of  dollars) 


Logging 

3.0 

0.0 

2.2 

Sawmills,  planing  mills 

6.0 

3.2 

6.0 

Veneer,  plywood,  and 

particleboard 

.7 

1.4 

5.3 

All  lumber  and  wood 

products 

9.8 

6.2 

15.9 

(Percent) 


All  lumber  and  wood 
products  as  a  propor- 
tion of  all  industries 


25 


21 


Because  the  wood  products  industries  are  labor  intensive,  the  most  widely 
used  index  of  industrial  productivity,  value-added-per-employee,  is  low  rela- 
tive to  other  manufacturing  industries  in  Montana.   Considering  heavy  capital 
investments  recently  made  in  wood  products,  value  added  would  be  expected  to 
increase.   In  comparison  with  value-added-per-employee  achieved  by  similar 
industry  in  the  Rocky  Mountain  region  and  in  the  United  States  as  a  whole, 
however,  Montana's  wood  products  industry  dropped  from  first  to  last  place 
between  1956  and  1971  (fig.  31).   Until  1971,  at  least,  Montana's  industry  had 
not  kept  pace  in  spite  of  substantial  capital  investments.   We  suspect  that  in 
the  late  1950 ' s- -the  onset  of  declining  productivity--that  harvesting  had 
exhausted  much  of  the  prime,  lowland  timber  and  began  to  move  into  less  profit- 
able stands  at  higher  elevations. 
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Figure  31. — Value  added  per  production  employee  hour  for  the 
lumber  and  wood  products  industry. 
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CHAPTER  IV 

PRINCIPAL  NONTIMBER 
USES  OF  THE  FOREST 


The  preceding  section  on  the  timber-based  industries  has  been  developed  in 
detail  because  of  their  economic  importance  and  because  data  are  available. 
However  measured,  much  less  is  known  about  the  other  forest  resources  and  their 
importance.  This  chapter  describes  the  more  important  aspects  of  recreational 
use  of  forested  lands,  and  then  briefly  discusses  grazing  and  mining. 

Recreational  Use 

In  1969,  out-of-State  tourists  in  Montana,  excluding  transportation,  were 
estimated  to  support  a  $145.5  million  industry  (Mussehl  and  Howell  1971).   A 
substantial  share  of  these  dollars  were,  no  doubt,  spent  by  visitors  traveling 
to  forested  parts  of  the  State.   Other  dollars  were  spent  for  second  homes, 
recreation  sites,  and  activities  that  depend  upon  nearby  forests  to  provide 
desirable  settings. 

Twelve  Montana  counties  increased  in  population  by  more  than  10  percent  be- 
tween 1960  and  1970  (fig.  32).   Most  of  these  counties  lie  in  forested  western 
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Figure  32. — Counties  increasing  in  population  by  more  than  10  percent 3    1960-1970, 
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Table   3. --Characteristics  of  counties  with  population  growth 

of  move   than  10  percent s    1960-1970 

(Gustafson  1973) 


County 


Ma  j  or 
pub lie 
expenditures 


Indian 
Reservation 
population 

growth 


High 

amenity 

values 


Other 
factors 


Beaverhead 

Cascade 

Flathead 

Gallatin 

Jefferson 

Lake 

Lewis  $  Clark 

Lincoln 

Missoula 

Powder  River 

Ravalli 

Yellowstone 


Education 
Military 


Education 


State  government 


Education 


X 

X 

X 
X 
X 

X 

X 


Trade  center 

Wood  products 

industry 


Education 


Dam,  railroad 
construction 

Wood  products 
industry 

Oil  develop- 
ment 

Residential 
development 

Trade  center 


:;; 
t 
':: 

;•: 
ise 


Montana.  Two-thirds  of  these  counties  have  been  rated  as  high  in  amenity  values 
(Gustafson  1973)  in  terms  of  forest,  waters,  and  topography  (table  3).  Although 
population  growth  reflects  employment  opportunities  in  these  areas,  there  is 
little  doubt  that  this  growth  will  put  added  pressures  on  the  forest  recreation 
resource.  Growth  has  been  most  noticeable  between  Kalispell  and  Hamilton, 
including  the  Flathead  Valley,  the  Missoula  area,  and  the  Bitterroot  Valley. 
The  Gallatin  Valley  south  of  Bozeman  has  recently  experienced  a  similar  accel- 
erating growth. 

Visits  are  not  recorded  for  much  of  the  forest  land,  but  on  just  three 
principal  forest  land  ownerships  nearly  9  million  visitor-days  (1  visitor  day  = 
12  hours  of  use)  were  counted  in  1971: 


National  Forests 
Bureau  of  Land  Management 
Glacier  National  Park 
Yellowstone  National  Park 
(2,252,000  total  estimated, 
10  %  for  Montana) 


Visitor-days 

6,863,000 

474,000 

1,339,000 


225,000 
8,901,000 
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National  Forests  received  a  large  portion  of  recreation  visits,  which  have 
een  recorded  for  many  years.  Based  on  these  records,  Montana  National  Forests 
ave  received  a  sizable  share  of  all  recreation  visits  to  National  Forest  lands: 


All  National 

Montana  National 

Montana  percentage 

Forests 

Forests 

of  total 

(Visitor-days) 

(Visitor-days) 

(Percent) 

1967 

149,647,000 

5,565,000 

3.7 

1968 

156,655,000 

5,471,000 

3.5 

1969 

162,838,000 

6,037,000 

3.7 

1970 

172,554,000 

6,248,000 

3.6 

1971 

150,562,000 

6,863,000 

4.5 

1972 

183,958,300 

6,857,900 

3.7 

1973 

188,174,600 

6,980,700 

3.7 

The  State  has  13  percent  of  the  Nation's  acreage  in  Wildernesses  and 
rimitive  Areas,  lands  where  development  for  any  purpose  (except  trails  and 
ccasional  primitive  visitor  facilities)  has  been  explicitly  excluded.   The 
xtent  of  recreation  usage  of  the  individual  areas  is  shown  in  table  4  (USDA 
orest  Service  1972).   These  areas  make  up  between  11  and  12  percent  of  all 
National  Forest  lands  in  Montana  and  receive  about  5  percent  of  the  recreation 
ise.   Of  the  State's  total  forested  area  of  22.8  million  acres,  8  percent  is 

Table  4. — Extent  and  use  of  Montana  Wildernesses  and  Primitive  Areas 


Name 


Acreage 


Visi* 


1970 


•days 


1973 


WILDERNESSES 


Anaconda- Pint lar 
Bob  Marshall 
Cabinet  Mountains 
Gates  of  the  Mountains 
Scapegoat 
Selwav-Bitterroot 


158,000 
950,000 
94,000 
29,000 
240,000 
252,000 


19,000 

26,300 

115,000 

106,600 

9,000 

14,000 

2,000 

1,300 

2 

16,400 

56,000 

63,700 

PRIMITIVE  AREAS 


Absaroka 
Beartooth 
Mission  Mountains 
Spanish  Peaks'4 


64,000 

230,000 

73,000 

50,000 


15,000 

45,000 

5,000 

17,000 


15,700 
68,400 
18,900 
15,800 


■^Montana  National  Forests  closed  in  August  due  to  high  fire  danger. 
2Created  in  1972. 

Montana  only;  also  about  1  million  acres  in  Idaho. 

Proposed  for  expansion  to  63,000  acres  if  classified  as  Wilderness. 
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currently  in  Wildernesses  or  Primitive  Areas,  7  percent  is  currently  under  stut 
to  determine  suitability  for  addition  to  the  Wilderness  System,  and  about  4 
percent  is  currently  included  in  the  Yellowstone  and  Glacier  National  Parks  (nu 
at  back  of  book) . 

Overall  use  figures  show  that  on  National  Forest  lands  within  Montana  more 
time  is  spent  traveling,  either  for  its  own  sake  or  incidental  to  some  other 
activity,  than  in  any  other  recreation-oriented  pursuit: 


Activities ,    1973, 
Montana  National  Forests 

Mechanized  travel 

Camping 

Hunting  and  fishing 

Winter  sports 

Recreation  residences 

Picnicking 

Hiking 

Water  sports 

Other 


Percent  of  total   time 
spent  in  recreation 

26 
20 
20 

5 

5 

4 

3 

4 
13 


Camping  is  the  other  major  activity  that  is  done  both  for  its  own  sake  anc 
as  a  part  of  some  broader  recreational  experience.   Except  for  hunting,  hiking) 
and  horseback  riding,  much  of  the  recreation  is  limited  to  rather  small  portior 
of  the  forest--streamside,  campground,  ski  area,  and  so  on.   Time  spent  travel- 
ing plus  days  at  developed  sites  accounts  for  60  percent  of  the  total  visitor- 
days  to  forest  land.   Of  all  those  who  camped  overnight  in  Federal  and  State 
facilities  in  1971,  43  percent  used  a  travel  trailer,  29  percent  a  pickup-campe 
and  about  16  percent  a  tent  (Kirkpatrick  1973) .   Campers  were  about  evenly  spli 
between  those  who  stayed  for  one  or  two  nights  and  those  who  stayed  longer 
(Kirkpatrick  1972). 

The  third  major  category  of  recreation  activities  in  Montana,  hunting  and 
fishing,  is  commonly  believed  to  include  opportunities  of  the  highest  quality 
found  anywhere.   Just  as  sightseeing  opportunities  are  frequently  forest- 
oriented,  so  are  the  opportunities  for  a  variety  of  popular  types  of  fishing 
and  hunting. 

Montana  offers  47  species  of  birds  and  19  species  of  fish,  legally  classi- 
fied as  game.   In  addition,  there  are  12  species  of  big  game,  of  which  10  are 
hunted.   Several  of  these  species--elk,  bear,  goat,  and  moose--are  found  almost 
exclusively  in  forested  and  high-mountain  habitats,  as  are  a  good  share  of  botl^ 
whitetail  and  mule  deer,  and  bighorn  sheep. 

Virtually  all  the  harvest  of  several  species  of  big  game  and  nearly  half  c 
the  entire  State  harvest  of  deer  have  been  on  forest  land.   Harvest  has  been 
fairly  stable  over  the  past  decade,  with  some  year-to-year  fluctuations  due  to 
changes  in  regulations,  weather  conditions,  etc.,  that  affect  laws  and  hunter 
participation.   Recorded  are  669,000  visitor-days  of  hunting  on  National  Forest 
in  1970,  a  45  percent  increase  over  1960,  and  a  183  percent  increase  over  1955. 


Fish  and  Game  Department  data  indicate  a  smaller  increase  in  total  number  of 
hunters,  but  show  an  increasing  proportion  of  the  State's  residents  are  going 
hunting: 

Percent  of  residents 
Year  buying  big  game   licenses 

1950  15 

1960  18 

1970  22 

Montana  also  ranks  third  among  the  States  in  the  sale  of  nonresident  hunting 
licenses  and  tenth  in  nonresident  fishing  licenses. 

We  can  only  estimate  the  dollar  value  of  recreation  and  its  importance  to 
the  State  and  local  economies.   One  indication  is  dollars  spent  on  licenses  and 
permits.   Out  of  the  total  of  $4,680,000  spent  on  fishing  and  hunting  licenses 
between  May  1,  1971,  and  April  30,  1972,  over  $2  million  can  be  attributed 
directly  to  big  game,  not  counting  deer  (Montana  Fish  and  Game  Commission  1972), 
If  an  appropriate  share  of  deer  license  receipts  and  of  general  license  fees 
was  added,  it  would  be  reasonable  to  assume  at  least  50  percent  of  the  State's 
sportsman  fees  accrue  from  hunting  on  forest  lands. 

In  addition  to  providing  recreation  and  food  for  sportsmen,  the  wildlife 
resource  also  provides  intangible  benefits  to  those  who  simply  observe.   In 
the  13  southeastern  States,  for  example,  the  nonconsumptive  enjoyment  of  fish, 
animals,  and  birds  was  found  to  be  more  highly  valued  than  were  all  fishing  and 
hunting  experiences  combined,  based  on  nearly  10,000  interviews  (Horvath  1974). 

A  1971  mail  questionnaire  sent  to  about  12,000  Montanans  (about  50  percent 
responded)  revealed  that  many  Montana  residents  have  a  preference  for  undevel- 
oped recreation  areas  (Kirkpatrick  1973) : 

Type  of  recreation  area  Respondents  '  preference 

(Vercent) 

Roadless  areas  characterized  by  natural 

wild  conditions  15 

Largely  undeveloped  areas  where 

activities  such  as  camping,  fishing, 

and  picknicking  are  common  27 

Developed  parks  and  campgrounds  22 

Intensively  developed  areas  such  as 

city  parks  7 

Natural  areas  with  outstanding 

tourist  attractions  16 

Historic  and  cultural  sites  13 

These  respondents  also  reported  they  spend  over  one-fifth  of  all  their  leisure 
time  in  outdoor  recreation  and  would  like  to  spend  even  more,  most  notably  in 
fishing. 
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Figure  33. — Recreation 
ALL  ACTIVITIES         visits  to  Montana 
National  Forests^ 
1967-1971. 


ALL    DISPERSED 
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v»l.».i»^*  AREA  ACTIVITIES 


ROADS 

...  (mech.  travel) 
>•  campgrounds 

»  winter  sports 


1967  '68 


'69   70 
Year 


71   72   73 


Although  data  limitations  restrict  our  ability  to  trace  changes  over  time, 
several  activities  have  shown  real  growth  in  participation.   Total  recreation 
visits  to  National  Forests,  "dispersed"  area  uses,  campground  use,  and  winter 
sports  visits—mostly  skiing  (State  chairlift  capacity  has  quadrupled  in  the 
last  decade)--have  all  increased  in  recent  years  (fig.  33). 

Highly  developed,  forest-oriented  recreational  subdivisions  are  also  founc 
in  mountain  areas  and  along  rivers  and  lakes.   In  an  area  starting  around 
Billings  and  extending  west  and  north,  there  are  several  major  mountain  subdiv: 
sions.   The  best  known  of  these  is  the  $20  million  Big  Sky  development  in 
Gallatin  County,  which  is  expected  to  ultimately  cover  10,000  acres.   Included 
are  a  golf  course,  ski  area,  and  1,200  condominiums  and  residential  home  sites. 
In  contrast,  the  densely  developed  $20  million  Ptarmigan  Resort  area  in 
Whitefish  is  expected  to  put  a  hotel,  500  condominium  units,  and  100  residents 
lots  on  a  457-acre  tract.   There  are  also  numerous  subdivisions  that  offer 
unimproved  raw  land,  such  as  two  10,000-  to  12,000-acre  developments  by  Refor- 
estation, Inc.,  located  in  Musselshell  and  Powell-Granite  Counties  (USDA  State 
Committee  for  Rural  Development  1973) . 

Grazing 

In  early  days  of  the  open  range,  much  of  the  grassland  resource  was  over- 
grazed.  As  the  land  was  brought  under  management,  grazing  levels  were  reduced. 
Rehabilitation  measures  and  improved  grazing  management  have  proved  so  effect^ 
that  recently  some  increases  in  grazing  have  been  permitted  on  forest  lands. 
However,  continued  adjustments,  both  up  and  down,  are  likely  to  occur  as  range 
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nventories  are  updated.  On  National  Forest  land,  about  12  percent  of  the  land 
suited  for  grazing  is  presently  closed.  On  private  and  State  forested  grazing 
Lands,  about  1.4  million  acres  need  forage  improvement  measures  and  about 
3.7  million  acres  need  reduction  or  elimination  of  grazing  (USDA  Soil  Conserva- 
tion Service  1970).   In  addition,  much  of  the  expansion  of  towns  and  development 
Df  ranchettes  is  on  privately  owned  grazing  lands. 

Currently,  there  are  about  2.8  million  cattle  and  about  1  million  sheep  in 
Montana.   Total  required  feeding  for  this  livestock  is  about  36  million  animal 
unit  months  (AUM)  at  5  sheep  =  1  cow  =  1  animal  unit. 

Data  from  the  Bureau  of  Land  Management  suggest  that  about  12  acres  of 
woodland  are  needed  for  1  AUM  of  grazing  (620.3  thousand  acres  grazed, 
51.7  thousand  AUM's).   On  this  basis,  the  11.5  million  acres  of  grazable 
woodland  would  provide  about  1  million  AUM's,  or  about  3  percent  of  total  live- 
stock feeding  requirements.   Based  on  estimated  values  of  grazing,  this 
represents  about  $20  million  to  the  local  economies.  Although  forest  land 
grazing  does  not  appear  to  provide  a  large  portion  of  total  grazing  needs, 
it  does  provide  a  vital  part  of  grazing  in  local  areas,  and  values  of  grazing 
permits  are  often  capitalized  into  values  of  farms  and  ranches. 

Although  it  is  sometimes  necessary  to  keep  livestock  out  of  timber  harvest 
areas  until  trees  have  regenerated,  there  may  be  up  to  20  years  of  grazing 
available  in  recently  harvested  areas  under  some  conditions  (Basile  and 
Jensen  1971). 


Mining 


In  1972,  of  a  total  of  250,000  mining  claims  on  the  National  Forests  in 
Montana,  there  were  about  20,000  active  claims,  which  often  have  a  major  local 
impact  on  forest  cover  and  other  forest  values.   The  claims  are  distributed 
approximately  as  follows: 

Number  of  active 
National  Forest  claims    (1972) 

Kaniksu  4,000 

Beaverhead  3,300 

Lolo  3,200 

Kootenai  2,700 

Gallatin  1,900 

Deerlodge  1,600 

Helena  1,500 

Custer  800 

Lewis  and  Clark  400 

Bitterroot  300 

Flathead  50 

Claims  average  about  20  acres  each,  for  a  total  of  400,000  acres  directly 
involved.   Only  recently  have  changes  in  mining  laws  given  the  Forest  Service 
much  authority  over  the  disposition  of  timber  on  mining  claims. 

About  350  oil  and  gas  leases  have  been  taken  on  forested  land.   The  leases 
involve  a  total  of  about  65,000  forested  acres,  most  of  it  on  the  Custer 
National  Forest  in  eastern  Montana. 
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Recent  interest  in  the  vast  coal  reserves  in  eastern  Montana  has  led  to  a 
debate  over  the  legal  and  environmental  aspects  of  proposed  strip  mining.   In 
total,  there  are  about  800,000  acres  of  coal-bearing  land  in  the  area,  which 
constitutes  about  13  percent  of  the  Nation's  coal  reserves  (Copeland  and  Packer 
1972).   However,  only  a  small  portion  of  this  is  considered  currently  available 
and  suitable  for  mining,  probably  120,000  acres  over  the  next  50  years  (Coordi- 
nating Committee,  North  Central  Power  Study  1971) .   These  are  primarily  the 
low- lying  areas  along  valley  and  stream  bottoms,  where  the  overburden  that  must 
be  removed  is  shallowest.   Presently,  about  300  to  500  acres  per  year  are  being 
mined. 

About  10,000  acres  of  coal  deposits  are  on  National  Forest  land;  about 
1,000  acres  are  in  forest  cover,  primarily  ponderosa  pine.  Timber  values  are 
not  high  in  these  dry,  scattered  stands,  but  the  trees  may  provide  important 
wildlife  habitat  and  recreational  uses. 

The  National  Forest  lands,  and  also  similar  lands  outside  National  Forests, 
are  locally  important  for  livestock  grazing,  wildlife  habitat,  and  recreation. 
Sites  now  being  stripped  for  coal  are  the  low- lying  bottoms  and  rolling  grass- 
lands that  provide  winter  grazing.   On  private  lands  this  is  also  where  ranch 
headquarters  are  located. 

Several  key  issues  concern  public  land  managers  and  private  landowners  in 
the  areas  proposed  for  coal  development: 

1.  The  coal  seams  are  sometimes  aquifers,  which  if  disrupted  may  affect 
movement,  rate  of  recharge,  and  quality  of  water,  and  may  have  an  impact 
removed  from  the  actual  mining  sites  (Montana  Coal  Task  Force  1973) . 

2.  The  areas  involved  have  important  grazing,  wildlife,  and  esthetic 
values.   The  technical  and  economic  feasibility  of  returning  mined  lands  to 

a  desirable  condition  must  be  taken  into  account.   Until  cover  is  reestablished, 
grazing  is  impossible  and  wildlife  will  be  displaced. 

3.  Over  some  of  the  coal  beds  the  deeper  soil  is  high  in  sodium  which  can 
prevent  reestablishment  of  vegetation  unless  covered  with  fertile  topsoils. 

4.  Erosion  and  sedimentation  may  occur,  including  both  water-related 
erosion  and  dust  from  mines  and  from  railroads,  if  the  coal  is  transported  from 
the  areas. 

Climatic  conditions  in  eastern  Montana,  particularly  the  limited  precipita- 
tion, make  revegetation  of  mined  lands  difficult  (Montana  Coal  Task  Force  1973). 
Successful  rehabilitation  may  demand  land  shaping,  seedbed  preparation,  seeding, 
fertilizing,  soil  additives,  water  and  sediment  control,  soil  surfacing,  and 
shrub  or  tree  planting.   Protection  against  insects,  rodents,  livestock,  and 
big  game  may  be  required.   Direct  rehabilitation  costs  ranged  from  $700  to 
$1,800  per  acre  in  1974.   At  most,  this  might  add  a  few  cents  per  ton  to  the 
price  of  coal  (Packer  1974).   Techniques  of  rehabilitation  and  the  protection 
of  environmental  values,  as  well  as  the  economic  and  social  trade-offs  involved, 
are  all  under  active  study. 
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CHAPTER  V 
ENVIRONMENTAL  ASPECTS  OF  FOREST  USE 

For  convenience  of  presentation,  the  uses  of  individual  forest  resources 
lave  been  discussed  separately.   In  fact,  though,  rarely  can  one  resource  be 
itilized  without  generating  direct  and  subtle  impacts  upon  other  elements  of 
:he  forest  ecological  community. 


In  this  chapter  we  discuss  the  principal  environmental  concerns  surrounding 
:wo  major  forest  uses  in  Montana,  production  of  wood  products  and  recreation, 
md  two  approaches  being  taken  to  minimize  undesirable  impacts.   Much  of  this 
liscussion  is  based  on  expert  opinion  simply  because  data  do  not  exist  on  the 
relationships  among  forest  uses  and  the  forest  environment. 

Timber  Harvesting  and  Road  Construction 

Commercial  timber  harvesting  and  the  attendant  road  construction  are  the 
najor  man-caused  disturbances  of  forest  ecosystems. 

The  basic  methods  for  harvesting  timber  are:  (1)  clearcutting,  the  removal 
of  all  trees  in  large  blocks,  patches,  or  strips;  (2)  seed-tree  cutting,  a 
clearcut  with  seed  trees  reserved  as  scattered  individuals,  groups,  or  strips; 
(3)  shelterwood  cutting,  leaving  a  portion  of  the  stand  until  seedlings  are 
established;  (4)  group  selection,  many  small  clearcuts  (1  to  5  acres)  that 
are  allowed  to  reproduce  before  further  cutting  in  the  residual  stand;  and 
(5)  single  stem  selection,  the  harvesting  of  single  trees. 

Each  harvesting  method  affects  other  values  and  uses  of  the  forest. 
Shearer  (1971)  has  compared  the  alternative  cutting  methods  for  one  major  tim- 
ber type  in  western  Montana,  western  larch,  and  has  broadly  judged  the  most 
desirable  method  relative  to  its  effect  on  other  forest  uses  as  follows: 


Consideration 

Esthetic  attraction 
Livestock  and  big  game 
forage  production 

--quantity 

--use 

Timber  production 
Water  production 

--quantity 

--quality 
Soil  protection 


Most  desirable  type  of  harvest 
Minimum  disturbance 


Clearcutting 

Group  selection  to  create  small 

openings 
Clearcutting 

Clearcutting 
Minimum  disturbance 
Minimum  disturbance 
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Notice  in  the  above  listing  that,  although  clearcutting  in  western  larch 
may  produce  the  most  big  game  forage,  small  open  patches  will  be  used  most 
intensively.   Clearcutting  in  small  areas  provides  the  most  forest-edge 
habitats  and  favors  some  species.   On  the  other  hand,  those  species  dependent 
upon  unbroken  forest  cover  may  not  prosper  (Webb  1973) . 

i  : 
Road  systems  that  usually  accompany  logging  may  also  severely  and  suddenly  ij 
disrupt  wildlife  populations.  Roading  increases  management  opportunities  when 
access  is  needed  to  distribute  hunting  pressure,  but  without  adequate  manage- 
ment controls  roads  can  lead  to  a  deterioration  of  hunting  quality  (Stankey 
and  others  1973).  Similarly,  logging  roads  can  destroy  the  habitat  of  some 
species  and  can,  in  conjunction  with  timber  harvesting,  create  a  variety  of 
habitats  favorable  to  other  species.  Whether  to  close  roads  or  to  keep  roads 
open  after  timber  harvesting  is  often  a  difficult  choice  for  resource  managers 
responsible  for  providing  a  variety  of  opportunities  for  hunters  and  other 
recreationists. 

The  forest  lands  of  Montana  offer  a  tremendous  range  of  recreational 
opportunities,  which  have  varying  compatibility  with  timber  production  (School 
of  Forestry,  University  of  Montana  1972) .   Timber  management  can  be  modified  to 
enhance  recreational  and  esthetic  resources.   Timber  stands  in  campgrounds  and 
picnic  areas  can  be  selectively  cut  to  remove  individual  trees  that  either  are 
safety  hazards  or  that  prevent  the  desired  pattern  of  facility  development. 
Carefully  planned  cutting  can  open  up  scenic  vistas  along  roads  and  trails; 
cuttings  and  subsequent  regeneration  can  add  variety  to  monotonous,  even-aged, 
single-species  stands. 

With  careful  planning,  large  expanses  of  forest  land  can  often  include 
intensive  timber  management  without  impairing  recreation  values.   In  sensitive 
scenic  and  recreation  areas,  clearcutting  may  be  undesirable.   But  elsewhere  it 
may  be  a  suitable  method  if  small  cuts  are  used  and  if  cutting-unit  boundaries 
blend  with  natural  features.   New  logging  techniques,  including  some  that 
require  fewer  roads,  are  being  introduced  to  minimize  visual  scars  and  ecologi- 
cal impacts  of  timber  removal. 

In  still  other  situations,  recreational  and  other  noncommodity  values  are 
so  high  that  timber  harvesting  should  be  precluded.  Such  is  the  case  in  Wilder-1 
nesses,  where  Congress  has  said  through  law  that  the  values  of  timber  harvesting 
will  be  foregone. 

Most  frequently  of  all,  timber  production  is  modified  to  protect  other 
resources.   Such  trade-offs  are  now  the  rule  rather  than  the  exception  in 
Montana's  forests.   For  example,  harvest  on  National  Forest  lands  has  changed 
from  virtually  all  clearcutting  to  currently  over  half  partial  cuttings,  for 
both  esthetic  and  environmental  reasons. 

Timber  management  cannot  be  described  as  categorically  good  or  bad  for 
recreation.   Its  impact  depends  on  the  extent  and  quality  of  study  and  planning 
given  to  each  management  decision  and  on  sensitivity  to  various  values  in 
carrying  out  the  program. 
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Road  construction  has  often  been  a  prime  cause  of  soil  movement  and  the 
subsequent  silting  of  streams  (Stone  1973) .   Physical  characteristics  of  the 
land,  engineering  techniques  used  in  construction,  and  the  proximity  to  streams 
are  all  critical  factors  (Packer  1967).   Currently,  extensive  reconnaissance 
inventories  and  mapping  of  fragile  and  unstable  areas  are  underway  to  minimize 
undesirable  consequences  of  roads.   This  work,  based  on  studies  of  geology, 
vegetation,  water,  and  soil,  is  aimed  at  determining  just  how  much  or  how  little 
disturbance  forest  lands  can  withstand  (Layser  1974)  .   One  study  indicates  that 
a  portion  of  the  timber-producing  areas  on  each  of  five  National  Forests  should 
be  deferred  from  use  until  thorough  examinations  can  be  completed  (Wikstrom 
and  Hutchison  1971) . 

On  forest  land  where  timber  production  is  a  primary  management  objective, 
highly  productive  soil  may  also  be  highly  erosive.   A  sensitive  approach  empha- 
sizes logging  methods  that  disturb  the  ground  surface  very  little,  such  as  those 
using  helicopters,  overhead  cable  systems,  or  even  horse  logging.   Full-tree 
logging  to  concentrate  slash  and  reduce  fire  potential  or  using  in-the-woods 
chippers  to  reduce  air  pollution  also  can  minimize  environmental  disturbance. 

In  the  construction  of  forest  roads,  ecologically  sensitive  management 
might  dictate  that  the  shortest  distance  between  two  points  is  not  necessarily 
the  best  route.   A  road  that  conforms  to  the  topography  is  generally  preferred 
to  a  more  direct  road  with  huge  cuts  and  fills.   This  might  mean  not  only  a 
road  that  rests  more  lightly  on  the  land,  but  also  one  that  is  less  costly  to 
build.   The  same  philosophy  leads  to  fewer  roads  on  a  given  area. 

Some  of  these  harvesting  and  road  construction  measures  have  already  been 
adopted  out  of  concern  for  the  environment  and  can  be  found  in  any  environ- 
mental impact  statement  concerning  forest  management.   Case  studies  in  Wyoming 
and  Idaho  found  that  current  timber  harvesting  practices  cost  24  and  10  percent 
more,  respectively,  than  the  practices  followed  10  years  ago  (in  constant 
dollars).   The  major  reasons  for  these  increases  were  intensified  slash  disposal, 
an  increased  reliance  on  artificial  regeneration,  and  greater  costs  required  to 
properly  prepare  and  administer  sales  (Kemper  1974) .   In  addition  to  higher 
costs  for  extracting  timber,  portions  of  the  timberland  base  in  Montana  are 
only  producing  a  fraction  of  the  wood  products  that  would  have  been  produced 
a  few  years  ago.   These  are  the  costs  of  providing  a  forest  environment  accept- 
able to  the  public. 

Controlled  fires  are  used  extensively  in  timber  management  to  reduce  the 
occurrence  of  major  conflagrations  and  to  provide  favorable  growing  conditions 
for  commercially  valuable  tree  species.   While  there  is  no  convincing  empir- 
ical evidence  that  the  resulting  smoke  is  harmful  either  to  humans  or  to  plants, 
it  is  a  highly  visible  source  of  air  pollution  (Hall  1972).   For  example,  lands 
administered  by  the  Forest  Service  in  the  Missoula  area  have  been  cited  as  the 
source  of  substantial  quantities  of  particular  matter  in  the  air  (School  of 
Forestry,  University  of  Montana  1972) . 

Woody  debris  is  broadcast  burned  or  piled  and  burned  on  about  100,000 
acres  of  forest  land  in  the  Northern  Rocky  Mountains  each  year  (fig.  34). 
Forest  managers  strive  to  burn  when  winds  and  other  atmospheric  conditions 
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Figure  34. — Prescribed  fire  in  the  Northern  Rookies.      Forest  managers  strive  to 
burn  when  atmospheric  conditions  wilt  carry  smoke  away  from  populated  areas. 


provide  maximum  dispersions  of  the  smoke 
characteristics  (Roe  and  others  1971) : 


These  fires  have  the  following 


1.  Remote  from  urban-industrial  problem  areas; 

2.  at  a  relatively  high  elevation  in  mountainous  terrain  and  well  above 
inhabited  valleys  where  air  motion  is  most  restricted; 

3.  large  enough  to  produce  strong  convection  columns  that  transport  most 
smoke  several  thousand  feet  above  the  fires;  and 

4.  of  limited  duration  so  the  continuous  hazes  characteristic  of  low- 
elevation,  urban,  and  industrial  sources  are  avoided. 

Given  trends  in  increasing  utilization  of  wood  materials,  available  mechan- 
ical treatments  and  controlled  burning  techniques,  it  is  possible  to  manage 
smoke  so  that  the  air  quality  where  people  live  and  spend  their  leisure  time 
is  protected. 

Clearcutting  and  burning  do  increase  overland  water  flows  and  soil  erosion 
and  cause  very  small  losses  of  plant  nutrients.   Studies  in  western  Montana, 
however,  indicate  that  vegetative  growth  generally  returns  such  areas  to  near 
prelogging  conditions  within  a  few  years  (DeByle  and  Packer  1972). 
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Wood  Processing  and  the  Environment 

In  some  areas,  wood  processing  firms  are  located  in  valleys  that  act  as 
inversion  basins  prone  to  air  pollution  during  part  of  the  year.   Libby  is  a 
prime  example;  strong  inversions  are  frequent  and  winds  are  very  light.   The 
nearly  total  stability  of  the  valley  air  intensifies  pollution  from  the  combus- 
!  tion  practices  of  the  local  lumber  industry,  from  heavy  traffic  on  dusty,  un- 
paved  streets,  from  open  burning  of  trash,  and  seasonally  from  slash  burning. 

In  the  Missoula  area,  the  Hoerner  Waldorf  Corp.,  the  Intermountain  Lumber 
jCo.,  and  the  Evans  Products  Co.  have  each  been  cited  as  emitting  100  tons  or 
more  of  particulate  per  year.   Air  sampling  by  the  Missoula  County  Health  Depart- 
ment in  1970  revealed  that  outside  the  county  courthouse  the  suspended  particu- 
late level  exceeded  the  maximum  permissible  annual  mean  concentrate.   Less  ex- 
tensive measurements  taken  at  other  stations  in  1971  suggested  that  particulate 
concentrations  had  been  reduced  and  were  below  the  Federal  standard. 

The  first  bill  to  regulate  air  pollution  was  introduced  into  the  Montana 
legislature  in  1963  and  the  Clean  Air  Act  of  Montana  became  law  in  1968.   In  the 
next  year,  the  Montana  State  Board  of  Health  adopted  basic  regulations  covering 
air  pollution  control  and  abatement  activities  and  there  have  been  a  number  of 
modifications  since  that  time.   Within  a  few  years,  most  wood  products  firms 
were  operating  within  these  requirements. 

A  1968  survey  by  the  Montana  Department  of  Health  and  Environmental  Sciences 
revealed  88  tepee  burners  in  operation  statewide,  none  of  which  were  capable  of 
meeting  State  emission  standards.   By  May  1970,  54  burners  remained  and  were 
being  examined  for  compliance.   At  the  beginning  of  1972,  48  burners  were  still 
operating,  of  which  8  were  not  always  in  compliance  with  regulations. 

In  1971,  28  companies  that  responded  to  a  statewide  questionnaire  reported 
a  total  of  29  tepee  burners  operating  prior  to  1968.   Of  these,  12  burners  had 
been  modified  and  5  replaced  by  new  burners;  7  had  been  eliminated  by  boiler 
systems,  4  by  landfills  and  other  uses,  and  1  by  mill  closure. 

The  costs  of  meeting  State  requirements  varied  tremendously,  from  a  low  of 
$1,600  for  modifying  a  small  tepee  burner  to  a  high  of  $1.5  million  for  replace- 
ment of  a  boiler  system.   Installations  are  being  further  refined  to  comply 
with  State  or  county  regulations.   (For  a  discussion  of  tax  incentives  as  a 
means  to  encourage  pollution  control  in  the  wood  products  industry,  see 
Vaughan  1974). 

Prior  to  construction  of  the  pulp  and  paper  plant  in  Missoula  in  1957,  a 
major  share  of  Montana's  residues  from  lumber  and  plywood  mills  was  unused 
and  disposed  of  by  burning.   With  the  pulp  plant  in  operation  and  production 
increasing,  utilization  of  residues,  excluding  bark,  increased  from  28  per- 
cent in  1962  to  74  percent  in  1969.   Approximately  63  percent  of  all  mill 


In  part,  adapted  from  Western  Wood  Products  Association  (1972) 
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residues,  including  bark,  were  used  in  1969.   With  the  recent  construction  of 
the  fiberboard  plant  at  Columbia  Falls  and  the  possible  future  construction 
of  another  particleboard  plant  at  Bonner,  residue  utilization  will  probably 
increase  further  and  the  burning  of  residues  should  continue  to  decline. 

In  the  last  several  years,  considerable  research  has  been  concentrated  on 
the  "blue  haze"  caused  by  the  emissions  of  dryers  in  plywood,  particleboard, 
and  fiberboard  plants.   When  such  dryers  are  located  near  plants  giving  off  wooc 
smoke  and  sulfur,  the  dryer  emissions  can  act  as  catalysts  to  create  sulfuric 
acid  in  the  atmosphere,  one  of  the  most  hazardous  of  all  air  pollutants.   For- 
tunately, current  technology  is  adequate  to  control  these  emissions.   The  State' 
particleboard  and  fiberboard  plants  are  said  to  have  had  the  most  advanced  air 
pollution  control  measures  incorporated  into  their  construction. 

Hoerner  Waldorf's  pulp  and  papermill  has  probably  been  the  center  of  more 
angry  comments  than  any  other  plant  in  Montana.  These  comments  have  centered 
both  on  the  odors  and  the  potentially  hazardous  emissions  of  the  chemical  pro- 
cesses (for  example,  see  Carlson  1974).   The  firm  has  been  engaged  in  an  air 
pollution  control  program  since  1970.   Although  it  is  not  currently  meeting 
emission  standards  and  is  operating  on  a  variance,  the  firm  has  stated  that  it 
expects  to  overcome  the  problems  in  the  near  future. 

Meeting  State  water  quality  standards  has  been  less  of  a  problem  for  the 
wood  products  industries  than  meeting  air  standards.   Water  quality  tests  as 
required  for  Federal  discharge  applications  have  been  made  and,  where  necessary,: 
weekly  measurements  are  taken. 

Outflows  from  log  storage  ponds  have  generally  been  brought  into  compliance 
with  legal  requirements  by  constructing  settling  ponds  and  trash  racks.   Second- 
ary treatment  or  chlorination  of  sewage  disposal  plant  outflows  has  also  been 
instituted.   One  operator  filled  his  pond  and  went  to  dryland  storage;  in  anothe 
instance,  separate  storm  sewers  were  constructed.  Most  of  the  plywood  plants 
and  sawmills  are  recycling  the  waste  waters  used  in  their  processes.   The  pulp- 
mill  has  recently  increased  its  holding  pond  capacity  and  has  installed  clar- 
if iers ;  water  discharges  now  meet  State  standards. 


Impacts  off  Recreation  on  the  Forest 

Montana's  forest-related  recreation  resources  are  outstanding  in  both 
extent  and  quality.   Over  the  years,  many  components  have  been  altered  by  use. 

The  chief  cause  of  changes  has  been  simply  too  many  people  treating  the 
land  too  roughly.   Even  within  legally  protected  Wildernesses,  many  main  trails 
and  campsite  areas  are  characterized  by  badly  deteriorated  soil  and  vegetation. 
The  cause  of  the  problem  is  illustrated  for  the  Mission  Mountains  Primitive 
Area  in  figure  35.   Visitor  counts  show  that  use  is  concentrated  in  just  the 
areas  around  three  entry  points.   In  the  Bob  Marshall  Wilderness,  a  more  wide- 
spread pattern  of  use  still  suggests  that  most  people  do  not  venture  far  from 
a  few  principal  trails  (fig.  36). 
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Figure  36. — Patterns  of  use  in  the  Bob  Marshall  Wilderness . 
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It  has  been  found  that  visitors  use  only  a  small  proportion  of  the  estab- 
lished trail  systems  in  such  areas.   In  the  Spanish  Peaks  Primitive  Area,  for 
example,  about  two-thirds  of  all  visitor  travel  occurs  on  one-fifth  of  the 
available  trails  (fig.  37).   As  one  might  anticipate,  horse  riders  spread  out 
more  than  do  hikers.   The  use  by  all  visitors  is  even  more  concentrated  in  both 
the  Bob  Marshall  and  the  Selway-Bitterroot  Wildernesses  (Lucas  1974). 

An  important  perspective  on  these  use  patterns  is  offered  by  the  Wilderness 
Act  of  1964,  which  defines  solitude  as  a  major  quality  of  Wildernesses.   But 
the  quality  of  solitude,  much  as  the  physical  resource  itself,  is  fragile  and 
easily  degraded.   Increasing  congestion  threatens  the  continued  ability  of 
visitors  to  find  solitude.   In  addition,  conflicts  between  different  types  of 
users--hikers  and  horsemen,  large  parties  and  small--are  often  serious  problems 
(Stankey  1973) . 

To  protect  the  intangible  values  of  Wildernesses  and  to  protect  the  physical 
resource  itself,  a  redistribution  of  users  seems  necessary.   Limits  on  numbers, 
methods  of  travel,  and  other  activities  appear  inevitable  in  those  areas  where 
use  pressures  are  increasing  most  rapidly  (Hendee  and  Lucas  1973) . 

Another  kind  of  use  pressure  that  has  changed  the  nature  of  the  recreation 
resource  is  the  demand  for  fishing  in  high-mountain  lakes.   Naturally  low 
nutrient  levels  have  led  to  fragile  aquatic  ecosystems  producing  few  fish.   Ar- 
tificial stocking  with  brook  trout,  rainbow,  and  yellowstone  cutthroat,  even 
in  Wildernesses  has  sometimes  been  to  the  disadvantage  of  native  species. 
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Figure  37. — Concentra- 
tion of  use  in  the 
Spanish  Peaks  Primitive 
Area,    1970. 
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Meeting  the  requirements  of  recreational  visitors  for  overnight  accommoda- 
tions, sanitary  services,  solid  waste  disposal,  parking  space,  etc.,  without 
degrading  air,  water,  land,  and  biotic  quality  is  a  great  challenge  to  public 
land  managers  and  to  private  enterprises.  The  creation  of  very  large,  inten- 
sively developed  recreation  complexes  clearly  poses  these  problems  (Nielsen  and 
others  1973). 

A  more  widespread  problem  of  this  nature  is  posed  by  the  proliferation  of 
subdivisions,  frequently  on  the  fringes  of  forested  lands.   For  example,  the 
Montana  Fish  and  Game  Commission  judged  that  of  93  subdivision  impact  state- 
ments reviewed  by  the  end  of  1973,  more  than  a  third  were  directly  detrimental 
to  wildlife.   From  1967  to  1972,  approximately  9,000  acres  of  big  game  winter 
range  was  subdivided  in  Flathead  County  alone  (Woodgerd  1974) . 

Another  kind  of  problem  exists  in  areas  where  black  bears  and  grizzly 
bears  are  quick  to  take  advantage  of  available  food  or  garbage.   Conflicts 
between  humans  and  animals  usually  have  been  resolved  in  favor  of  humans. 
Restricting  or  removing  animals  has  reduced  the  naturalness  of  the  forest 
environment;  to  favor  such  animals  would  require  restricting  human  use  of  that 
same  environment.  The  best  choice  has  not  always  been  clear. 

Forests  have  suffered  from  off-road  use  of  recreation  vehicles  and  from 
recreation- livestock  grazing,  especially  in  the  vicinity  of  fishing  lakes. 
Off- road  traffic  on  unsuitable  terrain  and  soils,  notably  in  alpine  areas,  has 
necessitated  closure  of  several  areas  to  motorized  vehicles.   The  problem  is 
so  severe  that  some  National  Forests  recently  announced  rules  to  regulate 
off-road  vehicles. 

Snowmobile  use  has  also  increased  tremendously  in  the  last  5  years  and  in 
some  locations  is  alleged  to  have  adversely  affected  both  vegetation  and  wild- 
life. In  addition  the  noise  of  snowmobiles  reduces  the  quality  of  the  recrea- 
tional experience  for  some  users.  One  solution  to  these  kinds  of  problems  has 
been  to  set  aside  special  areas  and  trails  for  snowmobiles. 


Ecosystem  Classification  to 
Minimize  Environmental  Problems 

To  help  forest  managers  better  understand  the  environmental  implications 
of  their  activities,  widespread  classifying  and  mapping  of  Montana's  forest 
ecosvstems  are  underway  on  public  lands  (USDA  Forest  Service  1973c).   A  related 
objective  is  to  provide  a  basis  for  defining  the  potential  productivity  of  the 
land  for  a  range  of  products  and  services. 

Ideally,  the  forest  land  itself,  and  the  vegetative  and  water  systems  on 
that  land  would  each  be  carefully  studied,  classified  into  homogeneous  pieces, 
and  mapped.   In  Montana,  a  method  for  classifying  the  vegetative  systems  of 
forest  lands  was  completed  in  1974;  vegetative  systems  of  the  National  Forests 
will  be  mapped  by  the  end  of  the  decade.   Classification  and  mapping  of  the 
land  system  and,  to  a  lesser  extent,  of  the  aquatic  systems,  are  also  underway. 
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Identifying  and  mapping  the  land  system  are  necessary  as  a  basis  for 
predicting  the  results  of  management  activities.   For  example,  soil  and  slope 
interrelationships  can  be  interpreted  in  the  following  terms: 

1.  Erodibility,  land  stability,  compactibility,  moisture  handling 
characteristics,  and  soil  temperature; 

2.  suitability  for  land  treatment  practices,  such  as  establishing 
vegetation,  or  road  and  trail  construction;  and 

3.  subsurface  moisture  characteristics  that  may  be  important  for  road 
and  dam  construction  or  for  drainage  and  sanitary  facilities. 

These  interpretations  are  expressed  as  qualitative  hazard  ratings,  based 
on  the  limited  quantitative  data  that  are  available,  and  on  the  expert  judgments 
of  experienced  soil  scientists. 

Classifying  the  vegetative  system  is  useful  in  formulating  a  basic  under- 
standing of  potentials  and  responses  to  vegetative  manipulation.   When  combined 
with  knowledge  of  land  systems,  the  forest  manager  can  estimate  productive 
capacity,  limitations  and  opportunities,  and  responses  to  a  wide  variety  of 
land  management  alternatives. 

Two  systems  are  being  developed  for  rating  management  implications  of 
habitat  types,  the  basic  unit  for  vegetative  classification  in  Montana  (derived 
from  Pfister  and  others5).   One  system  centers  on  silvicultural  considerations, 
such  as  the  best  cutting  methods  and  regeneration  techniques,  as  illustrated 
for  several  extensive  habitat  types  in  Montana  in  table  5.   The  other  system 
develops  potential  productivity  ratings  for  several  different  forest  resources 
(table  6). 

The  same  vegetative  classification  work  has  also  provided  at  least  a 
partial  basis  for  understanding  the  role  of  wildfires  in  the  forest  and  the 
susceptibility  of  various  species  to  some  forest  insects  and  diseases. 

By  identifying  critical  physical  characteristics  of  aquatic  systems  on 
forest  lands,  certain  guides  for  forest  management  activities  can  be  developed. 
For  example,  the  importance  when  logging  of  leaving  streamside  trees  to  shade 
fish-producing  areas  will  vary  by  type  of  aquatic  system.   Identification  of 
the  type  of  system  permits  the  construction  of  specific  management  guidelines. 

Productivity  of  the  aquatic  system  frequently  depends  more  on  what  is  done 
to  the  land  and  vegetation  than  what  is  done  to  the  aquatic  system  itself.   Ero- 
sion of  unstable  soil,  including  streambanks ,  can  be  accelerated  by  road  con- 
struction, logging,  livestock  grazing,  wildlife  use,  etc.,  thereby  reducing 
aquatic  values. 


5Pfister,  Robert  D. ,  and  others.   Forest  habitat  types  of  Montana.   Inter- 
mountain  Forest  and  Range  Exp.  Station,  Ogden,  Utah.   (Manuscript  in  preparation.) 
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Table  5 .--Silvicultural  implications  of  selected  habitat  types 


Habitat  type 
Climax  tree/undergrowth 


Recommended 

silvicultural 

systems 


Probability  of  natural 
regeneration  success 


Without 
scarification 
or  prescribed 

burning 


With 
scarification 


With 
prescribed 
burning 


Pinus  ponderosa/ 
Festuca  idahoensis 

(Ponderosa  pine/ Idaho 
fescue) 

Pseudotsuga  menziesii/ 
Physocarpus  malvaoeus 
(Douglas -fir/Nineb ark) 


Selection 


Low 


Shelterwood 
Clearcutting 


Low  to 
medium 


Low  to 
medium 


Medium 


Low 


Medium 


Abies    lasiocarpa/ 

Shelterwood      High          High 

High 

Clintonia  uniflora 

Clearcutting 

(Subalpine  fir/Queen 

cup  beadlily) 

Abies   lasiocarpa/ 

Selection       Low           Medium 

Low  to 

Zerophyllum  tenax 

Shelterwood 

medium 

(Subalpine  fir/Beargrass)   Clearcutting 

Table  6 .--Relative  productivity  ratings  for  selected  habitat 

types 

Esthetic 

Wildlife   Livestock    Total 

recovery 

Climax  tree/ 

Timber       winter     forage      water 

after 

undergrowth 

productivity      use      production   yield 

disturbance 

Pinus  ponderosa/ 
Fes tuea   idahoensis 

Low           High        High       Low 

Low 

(Ponderosa  pine/Idaho 
fescue) 

Pseudotsuga  menziesii/ 
Physocarpus  malvaoeus 
(Douglas- fir/Ninebark) 

Abies   lasiocarpa/ 
Clintonia  uniflora 

(Subalpine  fir/Queen 
Cup  beadlily) 

Abies   lasiocarpa/ 
Zerophyllum  tenax 

(Subalpine  fir/ 
Beargrass) 


Medium 

High 

Low  to 

Low  to 

Medium 

to  high 

medium 

medium 

to  high 

High  to 

Low  to 

Low 

Medium 

High 

very  high 

medium 

to  high 

Low  to 
medium 


Low 


Low 


Medium    Low  to 
medium 
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Land  Use  Planning  to  Determine  Forest  Use 

On  the  National  Forests,  which  include  nearly  three-quarters  of  the  forest 
lands  in  Montana,  land  and  vegetative  classification  and  mapping  for  land  man- 
agement planning  are  done  by  an  interdisciplinary  team.   In  Montana,  planning 
units  have  been  relatively  small,  but  are  being  increased  to  200,000  to  300,000 
acres  each.   Planning  proceeds  simultaneously  for  all  outputs,  so  that  produc- 
tion of  timber,  wildlife,  and  recreation,  for  example,  is  coordinated  from  the 
start,  and  the  development  or  preservation  of  all  resources  is  done  within  the 
same  planning  horizon. 

As  a  basis  for  the  planning  process,  the  following  minimum  steps  are 
involved. 

1.  The  local,  regional,  and  national  publics  are  informed  of  the  process 
to  be  followed  and  are  encouraged  to  participate. 

2.  Existing  resources  are  defined,  such  as  timber,  forage,  wildlife 
habitat,  recreation  sites,  and  trails  and  roads. 

3.  Basic  data  are  gathered  on  geology,  soils,  hydrology,  and  land  and 
vegetative  classes. 

4.  Particularly  sensitive  areas  that  must  be  carefully  handled  are 
defined,  including  erosion  and  landslide  hazards,  unique  features 
or  resources  that  require  protection  and  highly  visible  areas. 

5.  Given  the  existing  conditions  and  constraints  on  development,  the 
potential  production  of  each  resource  is  defined. 


For  nearly  any  land  area,  a  variety  of  resource  use  combinations  can  be 
favored.   Accordingly,  the  planning  team  defines  a  variety  of  options  as 
alternatives  for  managing  that  forest  area. 

These  alternatives  are  then  presented  for  public  consideration.   The  re- 
sulting public  comments  are  assigned  substantial  weights  in  the  choice  of  a 
management  strategy.   After  a  tentative  decision  has  been  made  by  the  Forest 
Service,  a  draft  environmental  impact  statement  that  documents  the  study  pro- 
cedure and  the  management  alternatives  is  circulated  for  review  and  possible 
revision  as  required  by  the  National  Environmental  Policy  Act. 

The  above  process  is  routinely  used  by  the  Forest  Service,  and  some 
variation  is  common  to  other  public  agencies.   In  addition,  private  industry 
is  giving  increasing  attention  to  environmental  effects  of  their  own  activities. 
This  is  due  to  laws,  as  in  the  decline  of  tepee  burners,  and  due  to  a  recog- 
nition that  public  acceptance  is  important  to  success--as  in  the  case  of  the 
voluntary  issuance  of  an  analysis  of  environmental  and  economic  consequences  of 
a  proposed  expansion  of  the  State's  only  papermill  (Hoerner  Waldorf  1973). 

A  pilot  study  of  land  capabilities  is  underway  by  the  Department  of 
Natural  Resources  and  Conservation.  The  study  will  develop  a  methodology 
which  can  be  used  by  State  and  local  planning  staffs  to  assemble  and  interpret 
data  concerning  land  and  natural  resources  so  that  information  can  be  utilized 
for  land  use  planning.   (USDA  State  Committee  for  Rural  Development  1973). 
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I  CHAPTER  VI 

I  THE  ECONOMIC  SIGNIFICANCE 

|      OF  FOREST  RESOURCES  TO  MONTANA 

All  forest  resources  discussed  in  this  report  have  economic  value  because 
their  development  or  preservation  has  the  potential  to  change  economic  activity. 
Because  commercial  timber  has  the  greatest  economic  value  by  far,  the  focus  here 
is  on  that  resource.   After  describing  timber-dependent  employment  and  income 
in  Montana,  we  discuss  the  implications  of  changing  harvest  levels  and  then 
provide  a  broader  perspective  on  timber  harvesting  in  Montana  and  in  the  Nation. 

Employment  and  Income 

Forest  resources  are  one  of  the  most  important  sources  of  economic  strength 
in  Montana.   From  the  late  1950 's  to  1970,  the  numbers  of  employees  in  the 
commodity-producing  industries  have  been  shrinking,  while  those  in  the  service 
industries  have  been  increasing  (Johnson  1972) : 

Changes   in  annual  employment 

Sector  from  1950   to  1970 

(Peroent) 

Agriculture  -34 

Mining  -35 

Wood  products  61 

Other  manufacturing  33 

Total,  commodity  -19 

Total,  services  33 

All  employment  14 

In  the  commodity-producing  group,  the  wood  products  industry  has  created 
the  most  new  jobs  (trends  are  shown  in  figure  38): 

Sector  Annual  average  employment 

1950  1960  1970 


Agriculture 

52,800 

39,200 

34,800 

Mining 

10,200 

7,900 

6,600 

Wood  products 

5,400 

7,400 

8,700 

Other  manufacturing 

12,600 

13,200 

15,200 

Total,  commodity 

81,000 

67,700 

65,300 

Total,  services 

147,500 

169,200 

195,700 

All  employment 

228,500 

236,900 

261,000 

In  1971,  11  counties  in  Montana  had  at  least  100  employees  in  the  wood 
products  industries  as  shown  in  table  7.    In  aggregate,  these  counties  accounted 
for  about  93  percent  of  all  wood  products  employment  and  earnings  in  the  State 
in  that  year. 
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Figure  38. — Timber- dependent  employment  in  Montana,    1950-1971 


In  1971,  the  average  earnings  of  wood  products  employees  in  Montana 
(including  those  who  worked  just  part  of  the  year)  were  $8,260.   This  was  a  31 
percent  increase  over  1967  earnings,  an  increase  slightly  greater  than  for  this 
industry  nationwide. 

Table  1. --Montana  counties  with  more  than   100  employees   in  the 
wood  products  industries 3    1971 


County 


Number 

Wood  products 

employees 

employment  as 

in  wood 

percent  of 

products 

total  county 

industries 

employment 

Percent 

2,911 

14 

1,849 

15 

1,575 

27 

513 

23 

360 

3 

359 

12 

307 

10 

264 

27 

187 

9 

119 

19 

100 

14 

Average  annual 
wages  and 
salaries  per 
employee  in  the 
wood  products 
industries 


Missoula 

Flathead 

Lincoln 

Sanders 

Gallatin 

Ravalli 

Lake 

Mineral 

Powell 

Meagher 

Granite 


Dollars 

8,900 
8,100 
9,100 
7,800 
6,800 
7,500 
7,500 
8,100 
7,600 
6,200 
6,600 
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Table  8. --Earnings  of  the  Montana  mate  workforce  for 
selected  industries 3    19691 


Sector 


Proportion 
working 
50-52  weeks 


Median  earnings 
of  employees 
working 
50-52  weeks 


Earnings  as 
proportion  of 
U.S.  earnings 
all  employees 


Percent 

Forestry  and  fisheries2  64 

Logging  48 

Sawmills,  millwork  69 

Misc.  wood  products  57 

Paper  and  allied  products  79 

Agriculture  77 

Mining  74 

Construction  56 

Total  Montana  73 


Do  I lars 

9,634 
8,582 
7,716 
6,976 
9,820 

5,211 
8,357 
8,429 

7,669 


Percent 

126 
170 
123 
118 
115 

115 
95 
99 

91 


1  Tables  188  and  185,  Census  of  Population,  Characteristics  of  the 
Population:  Montana,  1970.   U.S.  Department  of  Commerce,  Washington,  D.C. 

2  In  this  category  90  percent  are  Federal,  forestry-related  employees. 

Overall,  Montana  males  earned  only  91  percent  as  much  as  their  U.S.  coun- 
terparts; in  contrast,  in  agriculture  and  forestry-related  industry  they  earned 
more  than  the  average  wage  (table  8) .  The  same  kinds  of  relationships  hold  for 
female  employees.   Por  females  working  50-52  weeks,  earnings  in  sawmills  and 
millwork  were  higher  than  in  any  other  industry  in  Montana  and  much  higher 
than  the  national  average. 

The  total  of  these  industry  earnings  made  up  3  percent  of  all  personal 
income  in  Montana  and  about  14  percent  of  personal  income  in  western  Montana, 
including  Flathead,  Granite,  Lake,  Lincoln,  Mineral,  Missoula,  Ravalli,  and 
Sanders  Counties  (Johnson  1972).   If  the  sum  of  employment  in  agriculture, 
mining,  manufacturing,  railroads,  and  the  Federal  Government  is  accepted  as  an 
estimate  of  primary  employment --the  source  of  dollars  to  the  State--and  all 
other  employment  as  derivative  or  dependent,  the  total  direct  and  indirect  per- 
sonal income  dependent  upon  the  wood  products  industry  can  be  calculated.   Best 
estimates  of  these  totals  are  about  11  percent  statewide  and  more  than  50  per- 
cent in  western  Montana,  as  shown  in  figure  39. 

Federal  civilian  employment  has  been  particularly  important  in  Montana  in 
recent  years.   Between  1950  and  1970,  this  employment  increased  43  percent -- 
nearly  12,000  employees  or  4.5  percent  of  the  total  workforce--in  the  later 
year. 

In  fiscal  year  19  72  there  were  about  2,500  Forest  Service  employees  in 
Montana,  three-fifths  of  whom  were  permanent,  full-time  workers.   About  1,000 
worked  in  Missoula  County  at  the  Northern  Region  headquarters,  the  Lolo  National 
Forest,  and  two  laboratories  of  the  Intermountain  Forest  and  Range  Experiment 
Station.   Another  800  were  headquartered  in  Ravalli,  Flathead,  and  Lincoln 
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Figure  29. — Proportions  of  personal  income  attributable  to   the  wood 
products  industry  in  western  and  in  all  Montana,    1969. 

Counties.  These  employees  were  involved  in  managing  all  of  the  forest  resources 
not  just  timber.   The  $28  million  they  received  in  wages  and  salaries  was  about 
one-third  as  much  as  the  earnings  of  all  employees  in  the  wood  products  industry 
When  payments  received  by  all  forest-related  employees  of  the  State  and  other 
Federal  agencies  and  by  employees  of  the  tourist  industry  are  considered,  count- 
ing only  the  wood  products  industry  employment  seriously  underestimates  the 
contributions  of  the  forest  resources  to  Montana's  economy. 


Workforce  Characteristics6 

Employment  in  the  wood  products  industry  is  concentrated  in  those  occupa- 
tions which,  on  the  average,  are  characterized  by  the  least  formal  education. 
A  quarter  of  all  employees  are  classified  as  laborers,  which  is  the  largest 
proportion  of  any  of  the  manufacturing  industries. 

The  workforce  of  the  wood  products  industry  is  relatively  young,  with  only 
a  small  portion  over  age  45  (table  9).   Sawmills  and  millwork  plants,  which 
include  plywood  production,  and  paper  and  allied  products  firms  have  compara- 
tively young  workforces. 

The  industry's  dependence  both  on  weather  conditions  and  on  seasonal 
employees  is  reflected  in  the  proportion  of  employees  who  work  year-round 
(see  table  8) .  These  proportions  are  about  the  same  as  for  the  United  States 
as  a  whole.   The  seasonal  nature  of  employment  for  wood  products,  for  the 
construction  industry,  and  for  lodging  (highly  tourist-dependent) ,  is  pictured 
in  figure  40. 


Abstracted  from  a  forthcoming  publication  by  Intermountain  Station 
entitled  "A  profile  of  forest  industry  employment  in  Montana"  by  Richard  L, 
Porterfield. 
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Table  9  .--Age  distribu 

tion  for  se 

leoted  industries }    1970- 

L 

:   Proportion  of  Workforce 

:   16-24 

25-44  : 

over  45 

Median 

Sector 

:   years 

• 

years  : 

years 

age 

Percent 

Years 

Forestry  and  Fisheries2 

24 

48 

28 

35 

Logging 

12 

54 

35 

39 

Sawmills,  millwork 

16 

48 

36 

38 

Misc.  wood  products 

23 

32 

44 

43 

Paper  and  allied  products 

10 

67 

22 

35 

Agriculture 

15 

34 

51 

45 

Mining 

14 

44 

41 

41 

Construction 

11 

48 

41 

41 

Total  for  Montana 

18 

41 

41 

41 

1  Source:  Table  187,  Census 

of  Population 

,  Characteristics 

of 

the 

Population:   Mont 

ana,  1970. 

U. 

S.  Department  of  Commerce, 

Washington,  D.C. 

In  this  category  90  percent  are  Federal  forestry-related  employees 
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Figure  40. — Employ- 
ment by  month  for 
selected  industries, 
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Employment  in  the  timber  industry  is  hazardous.   In  1972,  10  of  56  work- 
related  fatalities  in  Montana  occurred  at  logging  or  sawmilling  operations,  in, 
eluding  5  that  were  due  either  to  falling  trees  or  logs.   The  workmen's  compena-;: 
tion  program  pays  compensation  and  hospital,  medical,  and  burial  benefits  for 
these  and  other  injuries.   Each  industry  is  assessed  a  basic  rate  per  $100  of 
payroll  which  depends  on  that  industry's  safety  record  in  the  preceding  5  year 
(a  number  of  large  organizations,  such  as  Montana's  pulpmill,  have  established 
comparable,  self- insurer  funds).   Rates  for  fiscal  year  1973  included: 


Rates  per  $100  of  payroll 


: 


(Dollars) 

Logging  and  timbering  (including 

contract  log  hauling)  25.00 
Aircraft  operation  (including  dusting, 

spraying,  and  stunt  flying)  24.50 

Underground  coal  mining  15.25 

Sawmills  14.60 

Road  construction--rock  excavation  13.90 

Tie,  post,  and  pole  yards  8.60 

Veneer  manufacture  6.95 

Planing  mills  6.25 

Policemen  5.05 

Department  stores--retail  .70 

Logging  and  timbering  has  the  highest  rate  of  any  industry  or  occupation  in 
Montana. 

Local  Income  From  Out-of-State  Recreationists 

The  forest  resources  also  contribute  directly  to  Montana's  economy  by 
attracting  recreationists  who  spend  money  within  the  State.  The  expenditures  t 
out-of-State  tourists,  some  portion  of  whom  are  attracted  by  the  forests,  are 
infusions  to  the  State's  economy.   Although  the  data  on  such  expenditures  are 
fragmentary,  we  can  crudely  estimate  their  magnitude. 

Our  best  estimate  is  that  about  3.7  million  tourists  visited  Montana  in 
1971,  and  they  spent  an  average  of  somewhat  less  than  $40  each  during  slightly 
more  than  3  days  (unpublished  updating  by  Montana  State  Highway  Commission  of 
Wallace  and  Blake  1966).   Allowing  for  increased  prices,  then,  suggests  that 
total  out-of-State  tourist  expenditures  now  exceed  $150  million  per  year. 

Of  this  total,  some  portion  is  contributed  by  campers,  hunters,  and  fisher 
men.   In  1969,  about  400,000  of  the  total  number  of  tourists  camped  in  estab- 
lished campgrounds.   In  1973-1974,  about  160,000  2-day  and  34,000  longer  term 
nonresident  fishing  licenses  and  20,000  nonresident  big  game  hunting  licenses 


Abstracted  from  a  forthcoming  publication  by  Intermountain  Station  en- 
titled "A  Montana  perspective  on  tourist  expenditures"  by  Paul  E.  Polzin  and 
Dennis  L.  Schweitzer. 
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were  sold.   Recognizing  that  hunters  and  long-stay  fishermen  probably  spend 
much  more,  and  campers  much  less,  than  the  average  tourists  suggests  that  the 
former  kinds  of  recreationists  are  responsible  for  10  to  15  percent  of  all 
out-of-State  tourist  expenditures. 

When  tourist  dollars  are  spent  for  goods  and  services,  the  sellers  must  in 
turn  import  much  of  their  merchandise,  so  the  major  portion  of  tourist  dollars 
quickly  leaves  the  State.   The  following  tabulation  indicates  the  "direct" 
earnings  of  Montanans  from  the  receipts  of  groups  of  firms  at  least  partly 
dependent  upon  the  tourist  industry: 


Sector 

Motels 

Hotels 

Cafes,  restaurants,  bars 

Food  stores 

Gas  stations 

Apparel  and  accessories 

Sporting  goods 


Montana  earnings 
per  dollar  spent 


$0 


21 
39 

27 
10 
11 
17 
15 


After  allowing  for  other  payments  by  proprietors  for  utilities,  manufactured- in- 
Montana  goods,  and  for  various  services,  probably  $0.25  or  $0.30  of  the  tourist 
dollar  ends  up  in  the  pockets  of  Montanans.   The  total  direct  Montana  earnings 
from  out-of-State  tourists,  then,  might  be  $40  to  $50  million  annually.   Perhaps 
$5  million  of  this  amount  is  attributable  to  campers,  hunters,  and  fishermen. 


Local  Income  From  Commercial  Forest  Lands 

In  addition  to  providing  employment  in  wood  products  and  forest  management 
to  a  substantial  number  of  Montana  citizens,  the  timberlands  also  provide  direct 
income  to  the  State,  to  individual  counties,  and  to  Indian  Reservations: 


Income  to 

Percentage  of 

Total 

State j 

area  of  all 

Source  of 

1972 

county,    or 

Montana 

commercial 

receipts 

receipts 

tribe 

forei 

j t  lands 

(Dollars) 

(Dollars) 

National  Forests 

16,570,000 

4,140,000 

73 

Bureau  of  Indian 

Affairs 

4,200,000 

3,900,000 

3 

Bureau  of  Land 

Management 

240,000 

10,000 

2 

Montana  State 

Forests 

890,000 

890,000 

2 

Private  timberlands 

(property  taxes) 

-- 

640,000 

20 
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Income  From  Private  Timberlands 


In  1970,  there  were  2.2  million  acres  of  private  timberlands  listed  on  the 
roles  of  county  assessors,  primarily  in  the  eight  western  counties.   The  major 
owners  at  present  are: 


Firm 
Burlington  Northern  Railroad 

U.  S.  Plywood 

St.  Regis  Paper  Company 


Acreage 

About 
850,000 


About 
670,000 
More  than 
200,000 


Comment 

Acquired  through  mer- 
ger of  the  Northern 
Pacific  and  Great 
Northern  Railroads 

Purchased  from 
Anaconda  in  1972 


These  three  firms  alone  account  for  about  three-quarters  of  the  private 
timberlands  listed  by  county  assessors. 

The  revenues  collected  as  property  taxes  from  private  timberlands  are 
dependent  upon  the  acreages  listed  by  assessors  and  by  the  assessed  values  of 
those  lands.   In  the  mid-1960's,  acreages  of  lands  classified  as  timberlands 
increased  and  their  average  assessed  values  decreased  due  to  implementation  of 
State  law  requiring  reclassification  of  certain  marginal  lands  from  agriculture 
to  timber  (fig.  41).   Since  then,  average  assessed  values  have  remained  nearly 
constant. 
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Figure  41. — Tax-assessed  Montana  timber  acreages  and  average 
assessed  values,    1957-1970. 
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One  might  speculate  that  large  timberland  holdings,  on  the  average,  will 
tend  to  be  among  the  most  valuable  timberlands.   As  support  of  such  a  hypothesis, 
in  1970  county  assessors  valued  670,000  acres  belonging  to  Anaconda  in  western 
Montana  at  an  average  of  $0.97  more  per  acre  than  the  mean  assessments  for  all 
timberlands  in  the  respective  counties. 

Five  of  the  most  heavily  timbered  counties  have  asked  for  higher  timber 
valuation  schedules  for  1974.   The  Board  of  Equalization  estimates  that  the 
taxable  values  of  timberlands  in  Montana  will  be  increased  by  about  30  percent. 

Income  From  Indian  Reservations 

Most  of  the  monies  received  from  timber  sales  administered  by  the  Bureau  of 
Indian  Affairs  were  passed  on  to  the  tribal  councils.   These  funds  included 
90  percent  of  total  receipts  plus  certain  matching  funds  for  forest  improvement 
work.   The  distribution  to  individual  Reservations  in  1973  was: 

Reservation  Receipts 

(dollars) 

Blackfeet  40,000 

Crow  67,000 

Flathead  3,742,000 

Northern  Cheyenne  45,000 

Rocky  Boy  9,000 

Income  From  the  Forest  Service 

The  National  Forests  are  the  major  source  of  timberland-based  funds  for 
local  units  of  government.   By  law,  the  counties  receive  25  percent  of  net 
monies  received  by  the  Forests,  apportioned  on  the  basis  of  the  average  of  the 
Forest  lands  within  the  counties.  These  receipts  have  generally  been  increas- 
ing since  World  War  II,  but  wide  year-to-year  fluctuations  have  primarily  fol- 
lowed changes  in  timber  markets.  The  National  Forests  making  the  largest 
payments,  that  lay  primarily  or  wholly  within  Montana,  were  the  Kootenai,  Lolo, 
Flathead,  and  Bitterroot,  all  in  western  Montana. 

From  all  the  Forests  of  the  Northern  Region,  headquartered  in  Missoula, 
South  Dakota  received  $3,000,  Washington  received  $500,000,  and  Idaho  received 
$2,900,000.   Montana's  share  was  divided  as  follows: 

County  Share  of  1972  National  Forests  receipts 

(Dollars) 

Lincoln  1,400,000 

Flathead  800,000 

Sanders  500,000 

Missoula  300,000 

Mineral  300,000 

Powell  200,000 

Ravalli  200,000 

Granite  100,000 
20  other  counties              less  than  100,000  each 

Total  4,100,000 
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Much  smaller  payments  are  also  made  by  the  Federal  Government  under  Public 
Law  874.   This  law  provides  that  school  districts  enrolling  children  whose 
parents  work  on  federally-owned  land  may  apply  for  funds  to  be  used  for  main- 
tenance, operation,  and  construction.   As  in  the  case  of  the  25  percent 
funds,  such  payments  are  intended  to  compensate  for  facilities  that  are  not 
locally  taxable.   We  estimate  that  in  1972,  as  a  result  of  Forest  Service 
employment,  school  districts  received  about  $500,000  under  this  law,  primarily 
in  western  Montana. 

All  of  the  forest-managing  agencies  also  contract  for  services  and  equip- 
ment.  In  1972,  the  Forest  Service  spent  about  $4  million  in  Montana  in  this 
fashion. 

A  final  category  of  expenditures  that  has  economic  consequences  for 
Montanans  is  capital  investments  in  the  land  to  assure  continued  production  of 
timber  and  other  products.   Under  the  Knutson-Vandenburg  Act,  a  portion  of  the 
receipts  from  timber  sales  is  retained  by  the  Forest  Service  to  assure  that 
new  stands  are  satisfactorily  regenerated  and  managed.   In  1972,  about  $4  millio 
was  spent  in  the  State  for  this  purpose.   For  1973,  K-V  funds  amounted  to  16.7 
percent  of  all  timber  receipts  in  the  Northern  Region. 

Because  most  timber  stands  are  being  harvested  for  the  first  time  much  of 
Montana's  forests  is  unroaded.   Consequently,  the  largest  single  capital  invest- 
ment is  in  road  systems.   Permanent  roads  are  financed  through  reduced  prices 
for  timber  stumpage  to  compensate  timber  purchasers  for  road  construction  and 
through  appropriated  funds.   In  fiscal  year  1973,  about  $7.5  million  of  road 
construction  was  financed  through  stumpage  sales  (in  addition  to  nearly  $500,000 
for  temporary  roads) .   Allowances  for  this  road  construction  averaged  about 
$18.50  per  thousand  board  feet  in  western  Montana  and  $16.70  per  thousand  board 
feet  in  eastern  Montana.   In  addition,  about  $4.2  million  of  appropriated  funds 
were  used  to  construct  roads,  and  another  $4.6  million  were  used  for  engineering  si 
support  of  the  development  of  purchaser-constructed  roads. 

Economic  Implications  of 
Changes  in  Timber  Harvesting 

Construction  of  new  plants  and  the  expansion  of  existing  plants  promise 
substantial  increases  in  wood  products  production.   Based  on  industry  announce- 
ments, new  primary  employment  in  Montana  over  the  next  several  years  might 
include  200  jobs  in  lumber,  600  in  plywood,  particleboard  and  fiberboard,  and 
300  in  pulp  and  paper  production.   If  no  jobs  are  lost  elsewhere  in  the  timber 
economy,  this  would  represent  an  increase  of  more  than  10  percent  in  direct 
timber- dependent  employment. 

Other  projections  generally  agree  that  the  wood  products  industry  in 
Montana  will  grow.   The  relationships  presented  in  figure  42  were  derived  from 
current  official  federal  projections  of  economic  activity  (U.S.  Water  Resources 
Council  1972).   Primarily  because  of  an  expected  continuing  decline  in  Montana's 
population  over  the  next  30  years,  total  industrial  earnings  in  the  State  are 
projected  to  increase  much  more  slowly  than  for  the  Nation  as  a  whole.   But 
increases  in  the  economic  importance  of  the  Montana  wood  products  industries 
are  expected  to  lead  their  U.S.  counterparts  and  to  become  relatively  more 
important  to  the  State. 

86 


o 
o 


X 

CO 

CD 

C 


o 

15 
o 


3.0  r 


2.5 


2.0 


1.5 


1.0 


ALL    U.S.  INDUSTRIES 
MONTANA    PAPER 

/  U.S.  PAPER 
MONTANA    LUMBER 
ALL  MONTANA  INDUSTRIES 
/'  V'U.S.  LUMBER 


1970     1980     1990    2000 
Year 

Figure  42. — Projected  total  earnings  for  selected  Montana  and  U.S. 
industries,   relative   to   total  earnings  in  1970.      (Source: 
U.S.    Water  Resources  Council.      1972.      OBERS  Projections: 
Regional  economic  activity  in  the  U.S.    (Series  E  Popula- 
tion),   Vol.    4:   States.      156  p.,    Washington,    D.C.) 

How  realistic  are  such  projections?  No  one  knows  for  sure,  simply  because 
of  the  uncertainties  encountered  in  looking  ahead.   These  projections,  for 
example,  do  not  reflect  current  energy  problems  or  recent  trends  in  conservation 
and  environmental  concerns. 

Many  factors  will  determine  the  future  level  of  wood  products  manufactur- 
ing.  The  factors  are  sometimes  expressed  through  government  action  and  sometimes 
through  price  changes  in  the  marketplace: 

1. --Federal  laws  or  administrative  fiats.   The  National  Environmental 
Policy  Act,  for  example,  demands  extensive  public  participation 
in  agency  decisionmaking  and  has  a  great  potential  for  influencing 
the  extent  of  both  commodity  and  noncommodity  production  from  the 
State's  forest  resources; 

2. --State  or  local  laws.   State  laws  such  as  the  Montana  Environ- 
mental Policy  Act  can  influence  activities  both  in  timber 
production  and  in  wood  processing; 

3. --Social  and  economic  forces.   The  proliferation  of  forest-oriented 
recreation  and  housing  developments  is  constantly  imposing  new 
constraints  on  forest  management  activities: 
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4. --Changing  prices.   Prices  for  logs,  lumber,  and  other  wood  products 
rise  and  fall  as  demand  for  new  houses  expands  or  contracts. 

Any  of  these  kinds  of  changes  will  bring  a  succession  of  repercussions. 
A  new  and  restrictive  interpretation  of  a  law  designed  to  protect  wildlife, 
for  example,  might  have  an  immediate  impact  on  that  forest  resource,  second- 
round  impacts  on  the  costs  of  forest  management  and  the  volumes  of  timber 
harvested,  and  third-round  impacts  on  employment  in  the  timber-processing 
industry.   Insofar  as  we  can  predict  these  interactions,  we  can  define  the 
consequences  to  people. 
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We  are  not  yet  able  to  quantify  social  and  cultural  impacts  except  to  the 
extent  that  they  can  be  related  to  changes  in  personal  income  or  employment. 
Similarly,  a  lack  of  empirical  data  severely  restricts  our  ability  to  quanti- 
tatively evaluate  environmental  impacts.   For  example,  we  know  that  expanding 
timber  harvesting  into  a  new  drainage  will  change  the  habitat  for  wildlife, 
increase  the  accessibility  for  vehicles,  and  lead  to  increased  slash  disposal 
and  regeneration  activities.   There  may  be  a  net  increase  in  production  levels 
of  local  wood  products  plants,  but  we  don't  know  yet  whether  there  will  be  a 
net  increase,  decrease,  or  no  change  in  environmental  quality.   This  depends  on 
developments  in  technology  and  processing  and  on  a  whole  host  of  biological  and 
social  relationships  that  are  not  yet  clearly  defined. 

A  Case  Study 

For  many  years  National  Forests  have  been  the  principal  contributors  to 
Montana  sawlog  harvests.   In  1972,  these  harvests  amounted  to  about  two-thirds 
of  the  State  total.   For  this  brief  analysis  we  assume  that  Federal  harvests 
will  range  from  a  25  percent  increase  to  a  20  percent  decrease  of  that  year's 
harvest  as  shown  in  table  10.   For  simplicity,  harvests  from  all  other  lands 
are  assumed  to  remain  constant.9 

Table  10. --Hypothesized  levels  of  timber  harvesting  in  Montana 


Vo 1 ume 

Actual 

Changes    in 

change 

harvest 

Harvest 

Total 

harvest   on 

in  harvest 

on 

on 

Montana 

Changes    in 

National 

on  National 

National 

other 

timber 

total  Montana 

Forests 

Forests 

Forests 

lands 

harvest 

timber  harvest 

(percent) 

25 

188 

niuuion  ooa 
938 

ra  jeez  -   - 
450 

1,388 

fevoenv 
16 

10 

75 

825 

450 

1,275 

6 

0 

0 

750 

450 

1,200 

0 

10 

-    75 

675 

450 

1,125 

-   6 

20 

-150 

600 

450 

1,050 

-13 

9Under  a  constant  market  demand,  private  harvests  would  undoubtedly  in- 
crease, at  least  in  part  to  protect  the  new  capital  investments  in  plants 
mentioned  in  Chapter  III. 
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Table  11. --Distribution  of  the  average  dollars  spent  by 
logging  and  wood  processing  firms 


Purchasing  firms 


1. 

Logging 

11 

2. 

Wood  processing 

0 

3. 

Other  manufacturing 

2 

4. 

Transportation 

10 

5. 

Communications  and  public  utilities 

1 

6. 

Construction 

0 

7. 

Agriculture  and  mining 

0 

8. 

Trade 

4 

9. 

Services 

2 

10. 

Households 

50 

11. 

State  and  local  government 

1 

12. 

Federal  government 

10 

13. 

Out-of-State 

9 

Selling  firms :   Logging : Wood  processing 

Cents  Cents 

14 
3 
1 

17 
3 
3 
1 
5 
3 

32 
6 
2 

10 


From  an  economic  study  at  Montana  State  University,  we  know  that  logging 
and  wood  processing  firms  spent  money  throughout  Montana's  economy.10  Reading 
down  the  columns  of  table  11,  for  example,  we  see  that  logging  firms  (those 
firms  primarily  engaged  in  logging,  either  independently  or  as  contractees  of 
wood  processing  firms)  spent  $0.10  of  each  purchasing  dollar  for  services  from 
transportation  firms  (line  4) .   Subcontracting  and  log  transfers  account  for 
most  of  the  $0.11  that  logging  firms  on  the  average  spend  to  purchase  inputs 
from  other  logging  firms.   Labor,  management,  and  owners,  collectively  called 
households,  receive  $0.50  out  of  the  average  dollar  expenditure,  but  only  $0.32 
of  each  dollar  spent  by  wood  processing  firms;  logging  firms  are  more  labor- 
intensive.   Payments  to  governments,  principally  for  public  stumpage  and  taxes, 
are  shown  in  lines  11  and  12.   Zero  entries  in  the  table  reflect  very  small  or 
no  purchases . 

When  the  numbers  of  dollars  spent  by  logging  and  wood  processing  firms 
were  matched  to  the  assumed  changes  in  timber  harvesting  (summarized  in  table 
10) ,  we  found  that  a  10  percent  change  in  harvesting  on  the  National  Forests 
would  affect  about  900  jobs  statewide  in  the  firms  either  directly  or  indirectly 
dependent  upon  timber  (table  12) . 

Substantial  magnitudes  of  economic  impacts  are  associated  with  changes  in 
harvest  levels.   Johnson  (1972)  estimated  the  impacts  would  be  even  larger 
than  those  shown  above.   For  our  lowest  harvest  level,  the  20  percent  Federal 


10Details  of  the  economic  input-output  analysis  used  in  this  section  are 
available  from  R.  J.  McConnen,  Department  of  Economics  and  Agricultural 
Economics,  Montana  State  University,  Bozeman. 
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Table  12. --Impacts  of  selected  changes   in  timber 
harvesting  levels 


Assumed  changes 

In 

ipacts 

Change   in 

Change 

Change   in 

harvest   on 

in  total 

Montana 

Change   in 

National 

Montana 

personal 

Montana 

Forests 

harvest 

income 

employment 

Percent 

Dollars 

Man-years 

25 

16 

19,400,000 

2,400 

10 

6 

7,800,000 

900 

-10 

-   6 

-    7,800,000 

-      900 

-20 

-13 

-15,400,000 

-1,900 

and  12.5  percent  statewide  reductions,  which  are  equivalent  to  a  decrease  of 
150  million  board  feet,  Johnson  estimated  a  decline  in  personal  income  of  $22 
million  and  a  decline  in  employment  of  2,370  man-years;  these  estimates  are 
43  and  27  percent  greater  than  ours,  respectively.   The  net  effect  of  the 
shortcomings  that  may  exist  in  our  analysis,  then,  would  seem  to  be  conservative 

Our  rough  estimates  of  impacts  ignore  the  question  of  just  where  jobs  and 
incomes  might  change.   An  increase  in  harvesting  would  lead  to  few  new  jobs  in 
a  town  that  has  an  unused  capacity  in  supermarkets  and  other  derivative  indus- 
tries.  Lack  of  skilled  labor  locally  may  lead  to  the  hiring  of  non-Montana 
residents  to  fill  the  higher  paying  new  jobs,  and  local  residents  will  not 
benefit,  at  least  in  the  short  run  (Schaill  and  Power  1973;  Smith  and  others 
1971).   The  consequences  of  an  increase  in  harvesting  will  generally  not  be 
the  mirror  image  of  the  consequences  of  a  decrease,  except  in  a  very  crude 
sense.   And,  finally,  we  have  not  spoken  at  all  about  nonjob,  nondollar 
consequences . 

A  Broad  Economic  Perspective  on  Timber  Production 

The  human  consequences  within  Montana  of  economic  changes  related  to  the 
timber  harvest  will  depend  as  much  on  the  availability  of  economic  alternatives 
as  on  the  magnitude  of  the  changes  themselves.   The  economic  alternatives  that 
may  exist  in  other  geographic  locations  and  the  general  level  of  economic 
activity  within  Montana  deserve  consideration. 

GENERAL  ECONOMIC  CONDITIONS 

The  relative  attractiveness  of  alternatives  in  other  geographic  locations 
is  the  main  factor  that  accounts  for  migration.   Although  fairly  stable  in 
total  numbers,  Montana's  population  has  been  made  up  of  very  mobile  individuals, 
For  example,  between  1965  and  1970,  more  than  one-third  of  the  population  made 
a  major  geographic  relocation.   Therefore,  if  jobs  in  an  area  decreased  by, 
say  1,000,  it  did  not  necessarily  follow  that  1,000  people  were  without  jobs  in 
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that  area.   Most  of  the  people  without  jobs  might  have  moved  to  another  area. 
If  economic  conditions  nationwide  are  bad  and  national  unemployment  is  high,  the 
local  consequences  of  a  reduction  in  timber  harvesting  will  be  different  than 
if  those  economic  conditions  are  good. 

The  general  level  of  economic  activity  within  the  State  is  also  important. 
In  1973,  preliminary  estimates  suggest  cash  receipts  to  agriculture  increased  by 
as  much  as  $200  million  over  the  cash  receipts  for  1972.   A  decrease  in  timber 
harvest  of  150  million  board  feet  during  a  year  in  which  cash  receipts  to 
agriculture  increased  by  $200  million  would  hardly  be  noticed  at  the  State 
level.   There  would,  of  course,  be  serious  local  impacts,  but  even  they  would 
be  muted.   On  the  other  hand,  if  a  decrease  in  timber  harvesting  coincides  with 
a  decrease  in  cash  receipts  to  Montana  agriculture,  the  combination  of  economic 
consequences  would  be  severe. 

The  economic  impact  of  changes  in  other,  nontimber-related  activities 
cannot  be  precisely  determined  at  this  time.   But  we  do  need  to  keep  in  mind 
that  any  adverse  economic  impact  of  a  reduction  in  timber  production  might  be 
offset  by  economic  activity  elsewhere.   That  is,  the  State's  reduced  ability  to 
manufacture  and  export  timber  products  might  be  compensated  for  by  a  simultan- 
eous (but  not  necessarily  related)  increase  in  recreation  or  strip  mining. 
Although  forest-oriented  recreation  does  not  appear  to  be  particularly 
promising  as  a  source  of  new  income  and  employment  (Johnson  1968;  Beardsley 
1971),  any  increase  could  be  of  immense  local  value.   More  importantly,  at  the 
State  level,  new  jobs  related  to  increased  strip  mining  for  coal  could  far  over- 
shadow any  foreseeable  change  in  timber-based  employment.   Nevertheless,  the 
timber  industry  is  of  substantial  importance  to  the  economic  health  of  local 
communities  and  to  all  of  Montana.   But  the  state  of  the  industry  is  beyond 
local  control. 

The  wood  products  industry  in  Montana  is  primarily  dependent  upon  an  ex- 
port market--we  estimate  more  than  90  percent  of  Montana  lumber  is  shipped  out 
of  State.   All  of  the  pulp  and  paper,  and  most  of  the  plywood  and  particleboard, 
are  also  exported  from  the  State.   A  larger  proportion  of  roundwood  products- 
posts,  poles,  houselogs--are  used  within  the  State  but  they  make  up  a  relatively 
minor  part  of  the  wood  products  industry. 

DEPENDENCE  ON  NATIONAL  MARKETS 

Montana's  wood  product  market  is  essentially  the  national  market  for 
softwood  building  materials.   Some  factors  of  interregional  competition  among 
different  softwood-producing  areas  (such  as  species  differences,  transportation 
costs,  availability  of  rail  cars,  local  weather  conditions)  may  from  time  to 
time  affect  Montana's  sales  of  wood  products;  but  by  far  the  biggest  influence 
on  the  market  is  general  national  economic  conditions  and  particularly  the 
activity  in  the  construction  industry. 

If  housing  construction  declines,  the  market  for  wood  products  shrinks, 
and  the  wood  products  industry  in  Montana  suffers  a  severe  economic  blow.   A  na- 
tional shortage  of  money  for  home  mortgages  leads  to  an  economic  contraction  in 
Montana's  wood  products  industry.   Unemployment  increases  in  the  woods,  in  the 
wood  products  plants,  and  in  the  many  businesses  in  Montana  that  are  dependent 
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on  the  wood  products  industry.   Payrolls  and  tax  receipts  decrease.   From 
Montana's  point  of  view,  any  national  failure  of  the  construction  industry  is 
extremely  painful. 

The  industry  cannot  be  vigorous  without  a  strong  national  demand  for  wood 
products.   If  that  demand  exists,  the  economic  well-being  of  a  substantial 
number  of  Montanans  will  depend  on  the  supply  of  wood  fiber  to  meet  that  demand 

MAINTAINING  TIMBER  SUPPLIES 

In  Montana,  the  available  supply  of  wood  can  be  increased  as  follows: 
(1)  the  harvesting  of  timber  on  land  not  reserved  from  harvesting  can  be 
increased;  (2)  through  more  intensive  management,  the  production  of  timber  per 
unit  area  can  be  increased;  and  (3)  a  higher  proportion  of  timber  grown  can  be 
converted  into  wood  products. 

The  forests  of  Montana  are  primarily  old-growth  timber.   Any  increase  in 
harvesting  in  the  near  future  will  require  increased  investment  dollars  to  meet 
several  basic  management  needs. 

The  first  need  is  to  insure  that  all  other  values  of  the  forest  are  ade- 
quately protected  and,  hopefully,  improved.   On  Federal  lands  such  assurance  is 
provided  through  the  land  use  planning  process,  which  fulfills  the  requirements 
of  the  National  Environmental  Policy  Act  (and  there  are  parallel  mechanisms 
applicable  to  other  public  and  to  private  lands).   This  planning  process,  which 
includes  the  gathering  of  public  comments  and  the  preparation  of  Environmental 
Impact  Statements,  is  expensive  and  time  consuming.   The  same  is  true  of  all 
other  aspects  of  planning,  down  to  the  actual  timber  sale  layout,  which  in 
recent  years  has  been  done  with  a  growing  awareness  of  the  effect  any  manipula- 
tion of  one  resource  has  on  the  other  resources. 

The  second  need  is  to  provide  physical  access  to  timber  that  is  harvest- 
able.   The  rate  at  which  adequate  transportation  systems  are  developed  in 
previously  unroaded  areas,  which  is  dependent  both  upon  the  rate  of  completion 
of  the  planning  process  and  the  availability  of  appropriated  funds,  sets  an 
upper  limit  on  how  fast  timber  can  be  harvested.   How  much  timber  can  be  cut, 
especially  on  special  and  marginal  areas,  then  will  be  at  least  partly  depend- 
ent upon  the  logging  systems  that  are  available. 

Finally,  it  is  necessary  to  assure  there  will  be  a  continuing  supply  of 
timber  produced  for  future  harvesting.   The  old  growth  was  a  gift  of  nature 
which,  for  the  most  part,  has  received  little  more  than  a  custodial  level  of 
protection.   But  the  responsibility  has  been  accepted  to  assist  nature  in  the 
future,  to  ensure  the  forests  are  not  exploited  without  replacement.   This 
implies  both  that  newly  cut  areas  and  "back- log"  acres  must  be  adequately 
regenerated. 

Earlier  we  discussed  a  variety  of  ways  in  which  intensive  management  can 
increase  timber  production,  starting  with  stocking  control  and  including 
genetics.   By  concentrating  only  on  the  most  productive  half  of  the  timberlands 
in  Montana,  we  estimate  that  the  State's  average  timber  growth  could  be  doubled. 
On  the  Federal  lands,  which  provide  the  bulk  of  Montana's  timber,  such  activities 
initially  are  not  self-financing  but  are  dependent  on  congressional  funding. 
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The  first  requirement  for  utilizing  presently  unused  wood  fiber  is  that  a 
market  exists.   The  activities  of  the  Montana  wood  products  industry  suggests 
markets  are  developing.   Witness: 

--the  1974  opening  of  a  fiberboard  plant  and  the  planning  for  a  new 

particleboard  plant, 
--the  planned  substantial  expansion  of  the  pulp-  and  papermill, 
--the  steadily  increasing  purchases  of  Montana  mill  residues  and  dead 

roundwood  by  west  coast  pulp-  and  papermills, 
--the  increasingly  common  utilization  for  lumber  production  of  materials 

that  a  few  years  ago  were  too  small. 

In  response  to  growing  market  opportunities  for  wood  products,  there  has 
been  an  increasing  effort  to  develop  methods  for  better  utilizing  the  wood 
resource,  both  in  harvesting  and  processing.   Improvements  in  sawmill  technology 
during  the  past  decade  have  permitted  high-speed,  economical  sawmilling  of  small 
logs,  and  have  reduced  waste  through  narrower  saw  kerfs,  and  chipping  headrigs 
convert  slabs  and  edgings  into  pulp  chips.   Some  of  the  newest  small  log  mills 
can  manufacture  lumber  from  logs  down  to  2.5-inch  diameter. 

Skyline  yarding  of  logs  by  systems  of  elevated  cables  is  not  yet  widespread 
in  Montana,  but  each  year  more  and  more  harvesting  is  being  done  with  this 
equipment.   This  permits  logging  in  areas  too  steep  or  too  fragile  for  ground 
skidding  and  has  enhanced  the  opportunities  to  log  in  partially  cut  stands. 
Some  work  has  also  been  done  in  field- chipping  of  forest  residues  to  improve  the 
recovery  of  available  fiber. 

In  most  mature  stands  in  Montana  25  to  50  percent  or  more  wood  fiber--tops, 
branches,  cull  material  —  remains  after  logging.   It  may  not  be  economically 
feasible  to  capture  all  this  fiber  in  the  immediate  future,  but  current  trends 
in  utilization  and  research  work  now  underway  show  promise  for  making  much  of 
this  fiber  technologically  available.   This  is  a  direct  and  potentially  low-cost 
source  of  new  supply  (Vaux  1973) . 

Insofar  as  the  wood  products  industry  is  able  to  develop  and  maintain 
efficient  national  marketing  channels  and  production  processes  that  meet  pre- 
vailing esthetic  and  ecological  constraints,  industrial  demands  for  these  fiber 
materials  will  undoubtedly  grow. 
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Federal  public  lands  are  keyed  by  colors 
to  the  administrating  Agency.  Lands  in 
private  or  State  ownership  appear  in 
white.  Key  public  recreation  areas  also 
are  shown. 

This  map  was  adapted  from  the  •"Natural 
Resource  Lands  in  Montana"  series  pub- 
lished by  the  Bureau  of  Land  Manage- 
ment, U.S.  Department  of  the  Interior. 
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RESEARCH  SUMMARY 

Reports  findings  of  the  comprehensive  survey  of  western  South 
Dakota's  1.4  million  acres  of  forests,  which  include  1.  2  million 
acres  of  commercial  forest  land.    Presents  statistics  on  area, 
volume,  growth,   mortality,  and  timber  use.     Also  describes  species, 
volumes  per  acre,   stocking,   site  quality,  ownership,  trends  in 
product  harvesting  and  other  factors  that  bear  on  timber  management. 
Opportunities  and  problems  related  to  future  development  are  discussed. 
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FOREWORD 


This  report  presents  basic  statistics  on  western  South  Dakota  forest 
area,  timber  volume,  growth,  mortality,  and  removals.   It  also  discusses 

the  outlook  for  future  timber  supplies  from  State  and  privately  owned  for- 
est land. 

The  area   covered  in  this  report  includes  all  of  Harding,  Butte, 
Lawrence,  and  Fall  River  Counties,  as  well  as  all  lands  west  of  the  103rd 
Meridian  in  Meade,  Pennington,  and  Custer  Counties.   Timber  statistics  for 
South  Dakota  reported  by  Choate  and  Spencer  (5)  were  for  the  entire  State 
and  so  cannot  be  compared  directly  with  data  reported  here. 

Data  are    from  timber  inventories  conducted  from  1971  to  197^  by  the 
South  Dakota  State  Department  of  Game,  Fish,  and  Parks,  Division  of  For- 
estry; and  the  Rocky  Mountain  Region,  Forest  Service,  in  cooperation  with 
the  I ntermounta i n  Forest  and  Range  Experiment  Station,  Forest  Service, 
Ogden,  Utah. 
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A  2-MINUTE  SUMMARY 


^  There  are    1,246,800  acres  of  commercial  forest  land  in  western 
South  Dakota;  63,200  acres  less  than  in  1970  (7). 

_  Most  of  it  is  in  public  ownership,  but  farmers  hold  over  15^,000 
acres,  70,000  acres  less  than  in  I960. 

Land  productivity  is  relatively  low,  but  climate  and  soils  make 

•  good  tree  growth  possible.   Average  annual  net  growth  is  32  ft3  per 
acre  per  year. 

There  are    1.6  billion  ft3  of  wood,  5-6  billion  bd.ft.  (International 

•  1/4-inch  rule)  of  sawtimber.   Pennington,  Lawrence,  and  Custer 
Counties  have  the  most  timber. 

•  Mortality  is  low,  but  increasing  due  to  greater  insect  activity. 

Because  of  prolific  regeneration  and  resultant  dense  stands,  an 

•  intensive  thinning  program  is  required  to  keep  stands  in  a  productive 
cond  i  t  ion . 

State  and  private  lands  have  the  potential  to  produce  in  excess  of 

•  12  million  ft3  per  year.   Only  about  192,000  acres  are  presently 
operable,  with  a  potential  output  of  8.5  million  ft3  per  year. 

Planned  output  for  State  and  private  lands  is  about  6.2  million  ft3 

•  per  year  from  the  operable  area.   In  order  to  assure  wildlife,  grazing, 
recreation,  and  esthetic  goals  are  achieved,  managed  stands  will  have 
fewer  trees  than  would  be  required  to  maximize  timber  output. 

Removals  from  National  Forest  and  private  ownership  have  increased 
since  1970. 

Maintaining  markets  for  small  size  material  and  management  money  are 

•  key  items  for  achieving  planned  goals  and  objectives  for  western  South 
Dakota's  forest  resources. 
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SIGNIFICANTCHANGES 


_  The  area  of  commercial  forest  land  is  63,200  acres  less  than  reported  in 
1970  (7). 

•  Commercial  forest  land  owned  by  farmers  is  70,000  acres  less  than  in  I960  (A) 

^  Growing  stock  volume  and  sawtimber  volume  increased  6  million  ft   and 
2.2  billion  bd  .  ft ._.  respect  i  ve  1  y,  s  i  nee  I960  {k)  . 

Sampling  techniques ,   revised  land  classification,   and  changes 
in  land  status  account  for  much  of  the  reduction  in  area.      The 
loss  of  farmer-owned  CFL  is  due,    in  large  -part,    to  withdrawals 
for  nontimber  uses. 

The  increases  in  volume  are  due,    in  part,    to  growth  rates  in 
excess  of  removals  over  the  period  and,   in  part,    to  changes 
in  sampling  techniques  used  in  more  recent  inventories. 
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A  BRIEF  HISTORICAL  FLASHBACK 


Any  discussion  of  western  South  Dakota  forests  is  primarily  one  of 
the  Black  Hills.   This  ^,500  square  mile  uplifted  granite,  limestone, 
and  metamorphic  rock  island  in  the  Great  Plains  is  a  major  geographic 
landmark  of  the  United  States,  attracting  hundreds  of  thousands  of  visit- 
ors each  year  (12).   These  visitors  are   more  likely  to  look  at  the  Black 
Hills  as  a  suitable  setting  for  Gutzon  Borglum's  transformation  of  Mt. 
Rushmore  than  an  important  source  of  timber.   But  although  the  area  is 
heavily  used  for  recreation,  significant  values  are  derived  from  the 
water,  wildlife,  livestock  grazing,  and  timber  associated  with  the  forest 

The  values  of  the  timber  and  related  resources  of  the  Black  Hills 
have  been  recognized  for  more  than  a  century.   Before  1870,  these 
were  the  hunting  grounds  for  Plains  Indians.   The  ponderosa  pine  forests 
were  subject  only  to  the  vagaries  of  nature  and  to  fires  set  by  the 
Indians  to  drive  game.   As  a  consequence,  the  stands  of  timber  were 
generally  sparse  or  open  (10). 

With  the  discovery  of  gold  and  the  subsequent  opening  of  the 
area  to  white  settlement  came  significant  changes  in  the  use  and  nature 
of  the  forest.   The  timber  resources  were  exploited  for  mining  and  the 
attendant  construction  of  houses  and  other  buildings,  and  later  to 
supply  timber  needs  for  construction  of  railroads  (3,10).   Fires  con- 
tinued to  go  unchecked.   Concern  for  what  was  happening  to  the  resources 
of  the  Black  Hills  led  to  much  of  the  area  being  set  aside  as  a  forest 
reserve  in  1897-   That  reserve  later  became  the  Black  Hills  National 
Forest . 

The  increased  density  and  vigor  of  the  timber,  consequences  of 
protection  and  management  of  the  forest  since  the  turn  of  the  century, 
are   clearly  seen  in  the  remarkable  comparative  photographs  taken  from 
the  same  locations  in  187^  and  1 973  - 1 


Photographs  courtesy  of  Agricultural  Experiment  Station,  South  Dakota 
State  University,  Brookings,  South  Dakota. 


The  1 87^+  photographs  were  taken  by  William  H.  Illingsworth  during 
a  60-day  expedition  into  the  Black  Hills  to  gather  extensive  information 
about  the  terrain  and  resources.   The  expedition  of  some  1,200  troopers 
of  the  7th  Cavalry  and  assigned  civilians  was  under  the  command  of  Lt. 
Col.  George  A.  Custer,  elevated  to  the  rank  of  Brevet  Major  General 
for  the  occasion  (10).   Custer  and  his  command  left  Fort  Lincoln  for 
the  northwestern  edge  of  the  Black  Hills  July  2,  187^.   Two  years  later 
(June  26,  I876),  he  was  to  die  in  the  battle  of  the  Little  Bighorn. 

The  "today"  pictures  were  taken  by  Richard  H.  Sowel 1 ,  South  Dakota 
State  University,  for  Dr.  Donald  R.  Progulske  during  a  study  to  show 
man's  impact  on  the  environment  and  resources  of  the  Black  Hills.   The 
Progulske  publication  (10)  is  a  delightful  and  most  informative  look 
at  the  history  and  development  of  the  Black  Hills. 


Geneva!  Custer's  1874  encampment  near  Dearfield,    looking  up  Silver  Creek, 
near  the  confluence  of  Castle  Creek.  . . . 


and  in  1973    (above).       (Below)   another  1874  view  of  the  same  encampment  area. 
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and  in   1973. 


TODAY'S  FOREST 


The  Size  of  It 


About  20  percent 


of 

the 

land  area 

i  s 

forest . . . 

and  91 

percent 

of 

the 

forest  is 

cl assec 

comme re  ial 

There  are  nearly  1.4  million  acres  of  forest  land  in 
western  South  Dakota.   Over  1.2  million  acres  are  classed  as 
commercial  forest  land  (CFL) ,  suitable  and  available  for 
timber-growing  activities.   About  11,000  acres  of  productive 
forest  land  are    reserved  from  cutting  because  of  uses  that 
preclude  timber  harvesting.   Most  of  this  land  is  in  Mt. 
Rushmore  National  Memorial,  Wind  Cave  National  Park,  and 
Jewel  Cave  National  Monument. 


Land  Class 


Commercial  timberland 
All  other  forest  land: 

Productive  reserved 

Other  reserved 

Other  forest  nonreserved 
Total  forest  land 
Nonforest  land 

Total  land  area 


Area 
(Thousand  acres) 

1  ,2*46.8 

11.1 

1.3 

108 


1,367 
5,511 


6,878 


Most  of  the  noncommercial  forest  land  is  relatively 
unproductive;  either  the  site  conditions  are  unfavorable 
for  economic  production  of  useful  wood,  or  the  sites  are 
occupied  by  kinds  of  trees  not  commercially  useful. 


The  bu 1 k  of  the 
CFL  i  s  publ i  cl y 
owned . 


The  Forest  Service 
has  the  most  CFL. 


Who  Owns  It 

Over  80  percent  of  the  commercial  forest  land  is 
publicly  owned  or  administered: 


Owner  Group 


Area 
(Thousand  acres) 


Publ ic: 

Federal 

961  .0 

State 

67.0 

County  and 

mun  ic  i  pal 

3. A 

Subtotal 

1,031. h 

Pr  i  vate : 

Forest  indi 

stry2 

-- 

Farmer 

15^.6 

Mi  sc .  pr  i  ve 

te 

60.8 

215- 't 

Percent  of  Total 


77.1 

5. A 

0.2 


Total 


1  ,2^6.8 


82.7 


12.  k 
k.3 

17-3 

00.0 


The  principal  owner  is  the  Forest  Service.   Its 
952.5  thousand  acres  represent  76  percent  of  the  total 
and  83  percent  of  the  publicly  owned  commercial  forest 
land.   The  biggest  part  of  its  holdings  are    the  Black 
Hills  National  Forest  in  Pennington,  Custer,  Meade, 
and  Lawrence  Counties  with  minor  areas  in  Fall  River 
County,  and  small  areas  of  the  Custer  National  Forest 
in  Harding  County. 


2Forest  industry  data  have  been  combined  with 
miscellaneous  private  data  to  avoid  disclosure  of 
an  individual  owner. 


Col  1 ect  i  vel y , 

pr  i  vate 

i  nd  i  v ! dua 1 s  own 

more  CFL  than 

any 

owner  except 

the 

Forest  Service. 

The  Bureau  of  Land  Management  administers  most  of 
the  other  federally  owned  commercial  forest  land. 

Other  publicly  owned  land  belongs  to  the  State, 
administered  and  managed  through  the  State  Department 
of  Game,  Fish,  and  Parks,  Division  of  Forestry.   Its 
biggest  single  holding  is  Custer  State  Park. 

Privately  owned  commercial  forest  land  is  dominated 
by  small  private  owners,  largely  farmers,  who  collectively 
control  15^,000  acres,  or  12  percent  of  the  total  and 
72  percent  of  all  privately  owned  commercial  forest  land. 
This  is  70,000  acres  less  than  reported  for  I960  (k)  .    These 
holdings  are    rather  evenly  distributed  throughout  the 
seven  counties. 


Some  poor  soi 1 s 

and 

exposed  bedrock 

reduce  the  avera 

ge 

product  i  vi  ty  of 

the  land 


How  Productive  Is  It 

Compared  to  other  important  timber  producing  areas  in 

the  West,  the  commercial  forest  land  in  western  South  Dakota 

is  not  highly  productive.   Only  about  3  percent  of  the  land 

is  capable  of  growing  as  much  as  60  ft3  of  wood  per  acre 
per  year. 

Shallow  soils  with  low  moisture-holding  capacity  are 
common.   Also,  there  are  many  areas  where  exposed  bedrock 
prevents  the  establishment  of  trees.   In  such  areas,  stands 
tend  to  be   sparse-to-open,  and  over  a  given  time  period 
cannot  produce  the  amount  of  wood  possible  with  more 
dense  stands. 


But  the 

and 

i  s 

wel  1 

suited  for 

g 

rowi  ng 

crops  of 

t 

i  m 

Der 

But  although  the  productive  capacity  of  the  CFL  is 
limited,  the  area  is  well  suited  to  timber  culture.  As 
Boldt  and  Van  Deusen  (3)  point  out,  "This  basic  premise 
is  neither  speculative  or  theoret ical -- i ts  validity  has 
been  demonstrated  by  actual  forest  responses  to  nearly  a 
century  of  consumptive  use." 


Timber  Kinds  and  Sizes 


Ninety-four  percent 
of  the  CFL  is  growing 
ponderosa  pine. 


Were  it  not  for  some 
24,000  acres  of  spruce  type 
(mostly  in  Lawrence,  Penning- 
ton, and  Custer  Counties),  the 
softwood  (evergreen)  forest 
would  appear  to  be  a  single 
species,  ponderosa  pine  {Virtus 
ponderosa).      As  a  forest  type, 
it  occupies  nearly  1.2  million 
acres  of  the  CFL. 


. 1  ■'  "* 


Hardwoods   are 

not 

a   s  i  gn  ' 

f  icant 

resource    for 

t  imber 

purposes . 

Two 

-thi  rds 

of    the 

CFL 

area    i 

s   occupi 

ed 

by 

savjt  imb 

er    stand 

s . 

Hardwoods  (broadleaf  spe- 
cies) cover  only  about  50,000 
acres  and  include  localized 
pockets  or  small  stands  of 
aspen  (Populus   tremuloides) , 
as  wel 1  as  a  mixture  of  oak 
and  other  species  in  the  hills, 
and  considerable  Cottonwood 
(Populus  deltoides)    along  major 
streams  and  rivers. 


Sawtimber  stands  dominate  the  commercial  forest  land  in 
all  counties.   Although  Custer,  Lawrence,  and  Pennington 
Counties  have  the  most  sawtimber  stand  area,  Lawrence  County 
has  the  highest  proportion  of  sawtimber  and  none  of  the  coun- 
ties has  less  than  50  percent  of  the  CFL  in  that  size  class. 


This  does  not  mean  there  are   no  small  trees  in  these 
stands.   Stand-size  classification  can  be  misleading  in 
terms  of  the  diameter  distribution  simply  because  of  the 
way  stand  sizes  are  defined3. 


Butte.  Harding,  Meade 


Custer 


n 


Percent  of  commercial 
forest   land  by  stand- 


size  class. 


Fall  River 

— r 


Lawrence 


Pennington 


TJ 


All  Counties 


□ 


Percent  of  Total 


'         i         i         i         i         i 
50       60       70       80      90      100 


?ci 
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SAWTIMBER      POLES     SEEDLING/     NONSTOCKED 
SAPLING 


3Softwood  sawtimber  trees  need  be  only  9.0  inches  d.b.h. 
(hardwoods,  11.0  inches);  sawtimber  stands  need  have  only  half 
the  total  stocking  in  sawtimber  and  poletimber  trees,  with 
sawtimber  at  least  equal  to  pole  timber  stocking. 


Only  8,700  acres 
are  classed  as 
nonstocked . 


There  is  little  nonstocked  area  and  most  of  it  is 
in  Fall  River  County.   This  attests  to  the  ease  with  which 
natural  regeneration  becomes  established  following  har- 
vest i  ng  act  i v  i  t  ies. 


How  Is  It  Used 


V 

' s  i  tors  won 

t 
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The  grizzly  and  the  grey  wolf  are  gone  and  the  black 
bear  and  mountain  lion  are    rarely  seen.   But,  there  is  abun- 
dant wildlife  to  be  seen  by  the  hundreds  of  thousands  of 
people  who  annually  visit  the  Black  Hills. 


bu 

t  they 

may 

see 

some  60 

var  iet  ies 

of 

other 

an  ima 1 s , 

as 

wel  1 

a  s  b 

rds 

and  fish, 


Deer,  elk,  wild  turkey, 
antelope,  beaver,  buffalo, 
and  even  Rocky  Mountain 
goats  and  Big  Horn  sheep  can 
be  found.   Many  of  these 
animals  and  birds  have  been 
introduced  or  reestablished 
over  the  past  50  years  or 
so  (12).   In  the  streams  and 
lakes,  fishermen  find  several 
varieties  of  trout,  most  of 
which  have  been  introduced 
and  maintained  by  the  State. 


Major  nont 

imber 

uses 

of 
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Outdoor  recreation  is  the  dominant  use  of  much  of  the 
forest  today.   Management  of  the  forest  is  designed  to  in- 
tegrate recreation  opportunities,  esthetics,  protection  of 
wildlife  habitat,  and  production  of  usable  wood.   Tree  har- 
vesting is  a  necessary  part  of  maintaining  wildlife  habitat 
and  a  varied  landscape,  as  well  as  a  healthy  forest. 

The  diverse  recreation  opportunities  of  the  Black  Hills 
National  Forest  are  used  at  the  rate  of  about  2  million 
visitor-days  annually.   Much  of  the  recreational  activity  is 
in  developed  sites  for  camping,  picnicking,  and  boating. 
However,  about  70  percent  of  the  present  use  is  for  dispersed 
activities  such  as  hiking,  hunting,  and  sightseeing,  the  most 
common  activity  (12). 


Livestock  grazing, 
though  sometimes  a  contro- 
versial issue,  is  a  con- 
trolled use  on  the  Black 
Hills  National  Forest  during 
the  summer.   In  1975,  26,900 
cattle  and  horses  and  ^,700 
sheep  grazed  over  125,000 
animal  unit  months  on  the 
National  Forest  ( 12) . 


THE  TIMBER  RESOURCE 


IM  though  only   about 
1  .6   percent   of    the 
total    wood    volume 
in    the    Rocky 
fountain    States    is 
in  western    South 
Dakota,    it    is   an 
important    resource. 

Custer,    Lawrence, 
and    Pennington 
Counties   are    the 
•post    heavi  1  y 
t  imbered . 


How  Much  Wood 

In  197^,  CFL  in  western  South  Dakota  contained  an  esti- 
mated vol  ume  of  1.7  billion  ft3,  1.6  billion  of  it  in  growi  ng 
stock  trees,  most  of  it  softwood  timber.   About  1.25  billion 
ft3  are  in  sawtimber  size  trees  (9.0  inches  d.b.h.  and  larger 
for  softwoods  and  11.0  inches  for  hardwoods),  estimated  at 
5-6  billion  bd.ft.  (international  1  A- inch  rule),  2.2  billion 
bd.ft.  more  than  in  I960  {k) . 

The  bulk  of  the  standing  volume  is  in  Custer,  Lawrence, 
and  Pennington  Counties,  the  latter  having  the  most,  589 
million  ft3.   Lawrence  County  accounts  for  about  half  the 
hardwood  volume  (8.6  million  ft3).   Nearly  73  percent  of  the 
cubic  foot  volume  is  in  trees  less  than  15  inches  d.b.h. 


Nearly  three-fourths 
the  volume  is  in 
trees  less  than  15 
inches  d.b.h. 


Volume  by 
d-iameter  class 
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Growth  —  Mortality 
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Ninety  percent  of  the 
growth  occurs  on 
90  percent  of  the 
CFL. . . 


In  spite  of  the  low  productivity  of  the  forest  land, 
relative  to  the  rest  of  the  Nation,  growth  of  timber  in 
western  South  Dakota  is  above  average  for  the  Rocky  Moun- 
tain States.   Gross  annual  growth  is  about  ^3-7  million 
ft3  or  35  ft3  per  acre.   That  is  about  the  average  for  the 
other  States.   However,  a  low  estimated  mortality  rate 
(3  ft3  per  acre  compared  to  11  ft3  for  all  the  Rocky 
Mountain  States  and  about  9  ft3  for  the  Nation),  results 
in  a  net  annual  growth  of  growing  stock  of  32  ft3  per 
acre,  8  ft3  more  than  the  average. 

About  90  percent  of  the  net  annual  growth  is  in 
Custer,  Lawrence,  and  Pennington  Counties,  about  the  same 
proportion  as  CFL  area,  but  that  does  not  mean  all  the 
counties  are  equally  productive: 


County 


Average 
net  annual  growth 
(ft3/A/yr) 


but  growth  rates 
vary  by  county. 


Butte,  Harding, 

Meade 
Custer 
Fall  River 
Lawrence 
Penn  i  ngton 

Al 1  count  ies 


32 

28 
21 
36 

li 
32 


Insect  act  i  vi  ty 
i  s  i  ncreas  i  ng  in 
some  areas .  .  . 


and  mortality  may  be 
underestimated  in 
terms  of  current 
cond  i  t  ions. 


Recent  increases  in  mountain  pine  beetle  activity 
indicate  that  current  tree  mortality  is  probably  somewhat 
higher  than  that  found  during  the  last  inventory.   Hardest 
hit  seems  to  be  Lawrence  County,  but  no  current  accurate 
estimate  of  the  amount  of  damage  is  available.   There  is  a 
real  need  for  damage  survey  in  areas  of  most  severe 
i  nfestat  ions. 

Western  red  rot  and  other  fungi  have  caused  sub- 
stantial volume  losses  in  older  stands  (8).   But,  the 
continuing  conversion  of  older  stands  to  faster  growing 
young  stands  will  significantly  reduce  the  impact  of 
these  diseases  as  well  as  that  of  insects  (3). 


It  should  be  noted  also  that  in  contrast  to  ponderosa 
pine  areas  in  other  parts  of  the  West,  the  Black  Hills 
ponderosa  pine  is  free  of  dwarf  mistletoe  (1,  3). 

Snowbend  and  windthrow  losses  vary  from  year  to  year, 
but  currently  are  the  third  ranked  cause  of  mortality. 
Snowbend  and  breakage  occur  more  often  in  sapling  and 
small  pole-size  stands;  windthrow  is  a  more  common  hazard 
to  large  pole  and  small  sawtimber  sizes  (3). 
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In  197^,  17-9  million  ft3  of  roundwood  products  were 
harvested  (11),  two-thirds  of  which  were  saw  logs,  amounting 
to  76.7  million  bd.ft.  (international  lA-inch  rule).   The 
remainder,  about  6  million  ft3  were  pulpwood,  poles,  posts, 
and  fuel  wood. 


but , 

700, 

000 

ft3 

were 

left 

as 

logg 

ing  resid 

ues 

Removals  from  grow- 
ina  stock  were  17-7  mil- 
1  Ion  ft3  (or  kh   percent 
of  net  growth)  and  about 
0. ]]k   mill  ion  ft3  came 
from  dead  trees.   The 
latter  represents  only 
about  0.2  percent  of  the 
salvable  dead  volume  and 
9  percent  of  the  annual 
estimated  mortality. 


Seventy-f  i  ve 

percent 

came  from  Nat 

ional 

Forests,  the 

rest 

from  private 

1  and . 

Output  from  al  1 

lands  is  expected 

to  increase. 

Three-fourths  of  the  total  output  came  from  National 
Forest  and  almost  all  the  rest  from  private  land.   More 
than  half  the  total  came  from  Lawrence  County. 

The  estimated  output  for  1977  (appendix  tables  10 
and  11)  is  about  19.7  million  ft3  if  present  trends  continue. 
That  would  represent  an  increase  of  31  percent  over  1970. 

Sawtimber  removals  are  expected  to  total  82  million 
bd.ft.  for  saw  logs  and  account  for  about  the  same  proportion 
as  in  197^-   "Other  removals"  associated  mainly  with  land 
withdrawn  from  timber  use,  are  expected  to  account  for 
about  1  percent. 
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PROSPECTS  FOR  FUTURE  WOOD  SUPPLIES  FROM 
STATE  AND  PRIVATE  LAND 


The  future  timber  supplies  from  western  South  Dakota  will  be  influenced  by  (a)  the 
management  goals  of  the  owners  or  managers  of  the  resource;  (b)  the  potential  of  the 
land  to  grow  wood;  (c)  the  condition  of  the  existing  resource;  and  (d)  the  amount  of 
money  available  for  s i 1 v icul tural  treatment. 

The  major  supplier  will,  of  course,  be  the  Black  Hills  National  Forest.   The 
planned  cut  through  1 986  is  in  excess  of  36  million  ft3  per  year  (5).  Because   the  bulk 
of  the  remaining  CFL  is  in  State  and  private  ownership,    the  remainder  of  the  report 
will  examine  the  timber  resource  on  those   lands,   an  area  of  about  242,000  acres, 
excluding  Custer  State  Park.  4 


Potential  Versus  Available  Output 

State  and  private  Potential  output  of  timber  is  a  function  of  land  pro- 

ductivity and  the  level  of  management  or  s i 1 vicul tura 1 
practices  applied  to  the  timber  resource  (5).   Given 
current  and  prospective  future  on-site  costs  for  silvi- 
cultural  treatments,  State  and  private  lands  have  the 
capacity  of  producing  \2.k   million  ft3  per  year  under  a 
management  program  of  a  precommerci al  thinning  at  10 
years,  commercial  thinnings  every  20  years,  and  a  final 
harvest  at  the  end  of  a  110-year  period.   Stand  density 
would  have  to  be  maintained  between  120  and  1 hO    ft  of 
basal  area  per  acre. 

Even  if  achieving  the         That  output  could  be  reached  only  if  (a)    the 

entire  CFL  area  were  operable;    (b)    the  forest  resource 
were  managed  strictly  for  timber  production;    (c)   the  forest 
were  fully  regulated,    and   (d)   sufficient  funds  were  avail- 
able for  on-site  cultural  activities  when  needed. 

The  fact  is,  however,  nearly  20  percent  of  the  CFL 
is  now  considered  "inoperable."      Along  with  a  prudent 
logging  operation  that  would  protect  the  soil  and  other 
associated  resources,  steep  slopes  and  other  conditions 
make  harvesting  and  management  impossible  or  unwise  with 
present  harvesting  techniques. 


CFL 

has 

the  po 

tent  ial 

for 

produc  i  ng 

about 

12. 

k   mi 

1 1  ion  f 

tJ 

of 

wood 

annual 

iy. 

potent  ial 

were 

cons  idere 

d  des  i  rabl e , 

that  1  eve 

1  of  output 

would  be 

imposs  i  bl e 

to  reach 

at  present . . 

because  not  al 1  the 

land  i  s  c 

perabl e . . . 

^Custer  State  Park  is  excluded  from  much,  but  not  all,  of 
the  more  detailed  examination  of  the  resource  that  follows. 
Although  timber  will  be  harvested  from  the  Park,  such  removals 
will  be  requirements  to  enhance  the  other  values  and  meet  the 
overall  management  goals  of  the  Park,  rather  than  representing 
any  specific  timber  production  goal. 


12 


3 

a 
h- 

O 
_i 
< 

3 
Z 
Z 
< 


13 
12  J 

11 
10 

9 

8 

7 

6. 

5. 

4 

3. 

2. 

1 

0 


Timber  output  foregone  in  favor  of 
nontimber  values  generated  by- 
planned  management. 


OPERABLE 
192,209  ACRES 


PRESENTLY 
INOPERABLE 
90,339  ACRES 


LAND  POTENTIAL 


AVAILABLE  POTENTIAL 


50  100  150  200  250  300  350 

ANNUAL  MANAGEMENT  COSTS  ON-SITE  (Thousand  dollars) 


400 


Potential  output  and  available  output.    State  and  privately  owned  CFL, 

western  South  Dakota. 


and  more  management 
money  is  needed. 


To  grow  the  potent ia' 
of  the  operable  area 
would  cost  about 
$2^5,000  a  year. 


Managing  the  currently 
inoperabl e  area   wi 1 1 
cost  more. 


Management  plans 


propose 

1 evel s  o 

f 

output 

less  than 

the 

land's 

potent  ial 

There  are   over  30,000  acres  of  dense  young  stands 
needing  thinning.   The  State  has  placed  these  lands  in  the 
inoperable  category  because  present  and  prospective  future 
(short  term)  management  money  available  is  insufficient  to 
realistically  include  them  in  its  management  plans.   (The 
Black  Hills  National  Forest  has  a  similar  situation;  such 
lands  are  included  in  the  Marginal  land  component). 

At  current  costs,  potential  output  on  the  operable 
area  is  estimated  at  8.5  million  ft3,  and  would  cost 
$2^5,000  annually  for  on-site  management  activities.   For 
the  192,000  operable  acres,  this  would  amount  to  about 
$1.28  per  acre  per  year. 

Should  the  entire  90,000  acres  of  inoperable  area 
become  available  for  harvest  and  management,  an  additional 
3.9  million  ft3  of  wood  could  be  produced  annually  at  an 
estimated  additional  cost  of  $140,000  or  $1.55  per  acre 
per  year.   The  likelihood  of  this  happening  is  small,  however 

The  State  Division  of  Forestry  has  timber  management 
plans  for  each  county.   Because  its  forestry  program  includes 
technical  and  financial  assistance  to  private  owners  and 
coordinated  programs  with  other  public  agencies,  these 
plans  include  a  proposed  target  timber  harvest  for  all 
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to  favor  other  forest 
resources  and  values. 


non-Forest  Service  lands.   The  timber  management  objectives 
outlined  in  these  plans  are  much  the  same  as  the  Forest 
Service's  multiple  use  goals.   Timber  is  considered  to 
be  an  important  available  commodity  to  be  grown  and 
utilized  along  with  other  commodity  and  noncommodity  goods 
and  services.   Therefore,  there  is  no  intention  to  assume 
a  management  posture  to  maximize  timber  output  on  State- 
owned  land  or  to  recommend  such  a  program  to  private  owners, 

Maximizing  timber  output  would  require  stand  densities 
nearly  twice  those  planned.   Only  with  a  more  open  forest 
can  the  nontimber  objectives  for  livestock  range,  wildlife 
habitat,  water  production,  esthetics,  and  other  recreationa 
uses  of  the  forest  land  be  achieved. 


Planned  output  could 
be  achieved  by 
intensively  managing 
fewer  acres . . . 


Available  Output  --  The  difference  between  potential 
and  available  output  (planned  for  period  following  achieve- 
ment of  full  regulation)  indicates  the  trade-off  between 
timber  and  the  nontimber  values  achieved. 


Because  of  uncertainty  as  to  whether  private  owners 
will  in  fact  act  in  accordance  with  plans,  the  "available 
output"  has  to  be  considered  as  the  probable  upper  limit. 


10   20   30   40   50   60   70   80   90   100  110  120  130   140  150  160  170  180  190  20 

CUMULATIVE  ACRES  (Thousands) 


Potential  and  planned  output  for  operable  area3   State  and  private   lands. 


)k 


jut  the  overall  manage- 
nent  objectives  would 
iot  be  met. 


Basal  Area/Acre 


Looking  again  at  the  potential  and  planned  output,  by 
intensively  managing  all  the  high-site  land  now  operable 
and  an  additional  42,000  acres  of  low-site  land,  the  total 
planned  output  could  be  achieved.   In  other  words,  only 
136,000  acres  would  need  to  be  intensively  managed  rather 

than  192,000  to  get  the  same  annual  output.  This  would 
result  in  a  savings  of  about  $66,000  annually.  But,  in 
terms  of  overall  management  objectives,  that  would  be  a 
false  saving. 

The  56,000  acres  of  unmanaged  land  would  not  provide 
the  water,  wildlife,  range  and  esthetic  value  objectives; 
nor  would  the  intensively  managed  areas.   Why?   Because 
maximizing  timber  output  on  the  136,000  managed  acres 
would  require  stand  densities  so  high  that  good  wildlife 
browse  and  herbage  production  would  not  be  possible.   The 
unmanaged  areas  would  soon  grow  into  such  densities  that 
they  would  provide  about  the  same  nontimber  values  as  the 
high  density,  managed  stands  and  little  timber.   They  would 
al so  1 00k  worse. 


To  achieve 

the    pi 

anned 

potent  ia 1 

output 

of 

timber   and 

nont  imber 

values,    th 

e  manager 

must    begin 

with 

exi  st  i  ng    t 

imber 

and    nont  im 

oer 

resources . 


Achieving  the  available  potential  timber  output  is 
not  just  a  matter  of  scheduling  intermediate  cuts  and 
harvesting.   There  are  specific  conditions  that  exist  now, 
with  respect  to  timber  stands  and  to  the  forest  in  general, 
that  need  to  be  examined.   The  manager  must  begin  with 
the  current  timber  resource  and  manipulate  it  during  the 
next  few  decades  in  a  manner  that  will  result  in  a  timber 
resource  of  a  kind  and  condition  that  will  allow  both  future 
timber  and  nontimber  goals  and  objectives  to  be  met. 


Softwood    t 

'mber 

stands   are 

relat  i vel y 

young 

The  Existing  Timber  Resource 


Stand  Age  and  Size  --  Although  there  are  some  stands  as 
old  as  240  years,  the  bulk  of  CFL  is  occupied  by  stands  in 
the  50-  to  130-year  class,  with  heaviest  concentration  in 
the  50-  to  100-year-old  class. 


Nearly  60  percent  of  the  CFL  is  occupied  by  sawtimber 
stands : 


Stand  size 
class 


Avea 


Cumulative  % 


but  over  hal f 
are  sawt  imber 
s  ize. 


Old  growth  sawtimber 
Young  growth  sawtimber 
Pol et  imber 
Seedl i  ng-sapl ing 
Nonstocked 


21,493 

9 

r< 

16,601 

48 

57 

62,129 

26 

83 

36,629 

15 

98 

5,424 

2 

100 

Even  though  such  a  large  proportion  of  the  CFL  is 
classed  as  sawtimber,  board  foot  volumes  per  acre  are 
relatively  low;  96  percent  of  the  area  is  carrying  stands 
with  volumes  less  than  10,000  bd.ft.  per  acre.   The  board 
foot-cubic  foot  ratio  of  4.4  indicates  that  the  average 
size  of  trees  in  these  stands  is  relatively  small. 


15 


Ni 

nety- 

•e  \g\ 

it 

percent 

of 

the 

CFL  is 

stocked 

w  i 

th  trees. 

but  some  acres 


have 

too 
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trees 

,  some 

have 

too 

many. 

Stocking  --  Only  5,^00  acres  (2  percent  of  the  total) 
are  considered  nonstocked.   No  doubt   part  of  the  non- 
stocked  area  is  unable  to  support  trees  and  its  burned 
sections  lack  sufficient  seed  to  naturally  restock  such 
areas  within  a  reasonable  period. 

However,  having  98  percent  of  the  CFL  area  classed  as 
stocked  doesn't  mean  there  are  just  the  right  number  of 
trees  nor  that  only  good  trees  are  included.   Eleven  percent 
of  the  area  actually  capable  of  growing  trees  is  either  bare 
or  is  occupied  by  cull  trees: 


Area  occupied  by 


Stockable 
area 


211  ,1»82 
%   of  total 


Growing  stock 
trees 

Acres 

188,110 
89 


Cull  trees 


No   trees 5 


3,^90 

2 


19,882 
9 


Both  situations  are   equally  unproductive  for  timber. 

An  acre  60  percent  stocked  with  growing  stock  trees 
is  considered  to  have  an  adequate  number  of  trees.   About 
33,000  acres  of  CFL  are  less  than  50  percent  stocked  with 
live  trees  and  some  6^,000  acres  are  less  than  60  percent 
stocked  with  growing  stock  trees.   An  estimated  ^0,000 
acres  have  more  growing  stock  trees  than  are  needed  to 
use  the  site  effectively. 


Inadequate  stocking 
is  tough  to  deal 
with  except  over  a 
longer  t  ime  frame. 


The  latter  condition  is  somewhat  easier  to  deal  with 
in  a  short  time  frame.   A  thinning  program  can  bring  over- 
stocked stands  into  a  more  productive  condition  rather 
quickly  and  is  consistent  with  other  management  goals. 
Understocked  areas  are   not  so  easily  dealt  with,  especially 
small  treeless  areas  scattered  through  the  forest.   Over 
time,  many  such  areas  will  "grow"  into  a  more  desirable 
condition  and  better  utilize  the  site.   They  can  also  be 
planted,  but  at  considerable  cost.   Planting,  however,  is 
much  used  to  restock  larger  areas  without  a  sufficient  seed 
source. 


Much  of  the  CFL 


w  1 


1  1  be  under 


some  even-aged 
management  system, 
wi  th  a  two-cut 
shelterwood  harvest 
to  regenerate  the 
stand . 


Stand  Density  and  Structure. — One  of  the  objectives  of 
the  State's  planned  forestry  program  is  to  bring  the  State 
and  privately  owned  CFL  under  full  management  and  full 
regulation  within  30  years  through  its  public  assistance 
program.   Although  many  kinds  of  s i 1 vicul tural  treatments 
can  be  used  (depending  on  the  nature  and  condition  of 
existing  unmanaged  stands),  most  will  take  advantage  of 
the  tendency  of  ponderosa  pine  to  establish  itself  in 
even-aged  stands.   Intermediate  harvest  every  20  years 
with  a  two-cut  shelterwood  regeneration  cut  at  final 
harvest  is  the  system  generally  thought  most  appropriate 
for  ponderosa  pine  in  the  Black  Hills  (1,  3). 


5This  area  represents  open  areas  in  sparse  stands  in 
which  trees  could  grow. 
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verage  stand 
ens  i  ty  is 
bout  80  ft2 
f  basal  area 
er  acre . . . 


>ut,  there  is 

10 re  in  smal  1  • 

,ize  trees 

han  des  i  red  . 


Square-foot  basal 
irea  by  diameter 
olass  for  the 
average  acre. 


Once  the  acreage  of  CFL  is  all  under  management, 
it  would  be  occupied  by  individual  stands  of  different 
ages  and  tree  sizes.   On  a  per-acre  basis,  the  average  of 
all  these  stands  would  have  a  density  of  about  80  ft2 
basal  area  distributed  among  the  diameter  classes  as  shown 
by  the  dotted  1 i  ne. 

Currently,  the  average  of  all  stands  (some  managed 
and  some  not),  is  about  80  ft2  of  basal  area  but  dis- 
tributed by  diameter  classes  as  shown  by  the  solid  line. 

The  apparent  imbalance  in  basal  area  distribution 
indicates  both  the  existence  of  stands  needing  thinning 
and  the  fact  that  the  forest  is  not  yet  in  a  fully 
regulated  condition. 
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Jhen 
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regulated 
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30 

percent   of 

the 

total 

basa 

1    area 

rill 

be 

i  n 

trees 

less  than  10 
inches  in 
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\   cont  i  nued 
thinning  program, 
5mphasizing  remova' 
M   smal 1 er  trees , 
is  needed. 


In  a  fully  regulated  situation  where  a  variety  of 
roundwood  materials  (pulp,  poles,  and  saw  logs)  are  pro- 
duct objectives,  the  basal  area  in  trees  less  than  10 
inches  d.b.h.  should  be  about  kO    percent  of  that  in  trees 
10  inches  d.b.h.  and  larger;  or,  30  percent  of  the  total 
basal  area    (6) . 

Currently  the  average  stand  has  40.6  ft2  basal  area 
(about  50  percent)  in  trees  less  than  10  inches  d.b.h. 

Removing  more  of  the  smaller  diameter  trees  (thinning 
from  below)  automatically  will  increase  average  stand 
diameter.   Normal  tree  growth,  during  the  period  between 
thinnings  will  increase  the  diameter  of  residual  trees 
and,  therefore,  the  basal  area  in  each  diameter  class. 
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There  is  a  good 
case  for  thinning 
i  nvestments . 


Fewer  but  larger  trees  will  be  the  result  and  will 
create  a  more  open  forest  capable  of  meeting  both  timber 
production  and  other  management  objectives.   In  addition, 
maintaining  the  vigor  of  young  stands  will  help  control 
mountain  pine  beetles  and  reduce  mortality  losses. 

As  an  example  of  what  thinning  stagnated  stands  can 
do,  Boldt  (2)  reported  in  a  case  study  in  1970  some 
startling  results  of  a  sequential  thinning  effort. 
A  70-year-old  stand  containing  2,000  trees  per  acre, 
with  an  average  diameter  of  h .2    inches  was  thinned 
from  below  to  ^76  trees,  then  7  years  later  to  105  trees. 
The  result:  in  an  11-year  period,  removal  of  smaller 
trees  increased  diameter  growth  of  remaining  trees,  and 
a  stagnated  sapling  stand  was  transformed  into  a  small 
sawtimber  stand  averaging  9-1  inches  d.b.h. 

Such  a  thinning  program  may  not  always  be  prudent, 
however,  because  of  the  susceptibility  of  residual  trees 
to  damage  from  snow  or  wind.   A  series  of  lighter  cuts 
is  usually  recommended  to  reduce  the  likelihood  of  such 
losses  (3)  . 

How  good  is  an  investment  in  precommerc ial  and 
commercial  thinnings?  Although  the  forest  land  is  not 
as  productive  as  that  of  other  timber-producing  areas 
in  the  West,  there  are   opportunities  for  generating 
both  timber  and  nontimber  values. 

The  major  s i 1 v icul tural  requirement  for  growing 
timber  is  stocking  control.   The  average  cost  for  pre- 
commercial  thinning  in  young  stands  is  about  $60  per  acre. 
On  an  average  site,  a  management  regimen  consisting  of 
one  precommerc i al  thinning  and  three  commercial  thinnings 
to  a  growing  stock  level  of  80  ft2  would  generate  a  total 
output  of  some  4,600  ft3  per  acre  over  a  100-year  rotation 
That  is  about  30  ft3  per  acre  per  year  more  than  if  no 
thinning  were  done.   Also,  an  additional  20  cents  per 
acre  per  year  worth  of  forage  would  be  produced.   There 
are    several  ways  to  look  at  and  interpret  such  an 
"opportun  i  ty . " 


If  the  annual  harvest 


cou  1  d 

be 

i  ncreased 

at 

the 

:  same 

rate 

as 

vol 

ume 

g 

rowth. . . 

First,  if  there  is  sufficient  old-growth  sawtimber 
reserve,  the  "allowable  cut  effect"  would  indicate  that 
an  additional  30  ft3  per  year  could  be  harvested  for 
each  acre  brought  under  such  a  management  regimen. 
Assuming  a  stumpage  value  of  $0.25  per  ft3,  that  represents 
an  increase  in  income  per  acre  of  $7-50  per  year,  in 
addition  to  the  annual  income  from  grazing  estimated  at 
$0.20  per  acre  per  year. 


If  the  rotation  were  110  years  and  the  thinning 
were  done  at  20  years,  there  are  90  years  in  which  the 
grazing  income  and  the  additional  wood  values  would  be 
captured . 
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the 

rate 

of    return   on 

the 

$60 

thinning    is 

about    1 1 

percent . 

If 

captur  i 

ng    the 

"a 

1 owable 

cut 

effect"    is 

not 

poss  i  bl e  , 

the    rate 

of 

return 

is   about 

The  rate  of  return  on  the  initial  $60  investment 
generating  this  series  of  annual  incomes  is  11.05  percent. 
But,  again,  remember  this  rate  of  return  could  be  earned 

only  if  the  annual  out  could  be  increased  at  the  same 
rate  as  the  expected  average  annual  yield  increase. 

Given  the  following  management  schedules,  in  terms 
of  the  difference    in  yield  between  such  a  management  program 
and  the  "do  nothing  but  harvest"  plan,  the  rate  of  return 
is  about  5-05  percent: 


5  percent 


A:  With  management. 


Difference 

in: 

Year 

Stand  Age 

Activity 

Volume  Removed 
cu.    ft. 

Cost 

Income* 

Volume  Removed 
cu.    ft. 

Net  Cost  or 
Income* 

0 

20 

Precommercial  thin 

0 

$60 

0 

0 

-$60 

20 

40 

Commercial   thin 

400 

20 

$100 

400 

+  80 

40 

60 

Commercial   thin 

500 

20 

125 

500 

+105 

60 

80 

Commercial  thin 

700 

20 

175 

700 

+155 

80 

100 

Harvest 

1,500 

30 

375 

800 

+  200 

90 

110 

Harvest 

Total 

1,500 
4,600 

30 

375 

900 

+225 

All 

All 

Grazing 

.10  AUM 

0 

.20 

With  no  management. 
0        20     Nothing 


80 
90 

All 


100     Harvest 
110     Harvest 


All 


Graze 


Total 


0 

0 

0 

700 

$30 

$175 

600 

30 

150 

1,300 

.03  AUM 

0 

.06 

* Assume  stumpage  value  of  $0.25/cubic  foot. 


Gross  growth  is 
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be 

i  ncreased . 

Even  though  they  cannot  be  measured  in  monetary  terms, 
other  key  val ues--scenery ,  water  yield,  wildlife  habitat, 
recreation,  and  fire  hazard  reduct ion--are  also  generated. 

Growth  and  Mortality  --  Gross  growth  on  State  and 
private  land  is  about  8  million  ft*  per  year.   A  program 
to  adequately  stock  the  nonstocked  or  understocked  area 
could  increase  the  gross  growth  to  about  11  million  ft 
annua  1 1 y . 


Mortality  is  probably 
understated . . . 

and  so  net 


growth  may  be 

less  than  estimated. 


Mortality  is  difficult  to  estimate,  especially  with 
the  inventory  procedures  used.   Also,  increased  insect 
activity  since  the  inventory  has  made  a  substantial 
increase  in  the  number  of  trees  dying,  and  therefore,  a 
reduction  in  net  growth.   There  is  some  evidence  that 
mortality  actually  may  be  3  or  k    times  that  calculated 
from  the  basic  inventory  data. 
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Future  t  imber  supp 

ies 

will  be  i  nf 1 uenced 

by  land  use  object 

ves 

of  owners  and  by 

bringing  add  i  t  iona 

areas  of  CFL  under 

management 


Management  objectives 
for  State-owned 
land  have  been 


establ i  shed . 


The  estimated  annual  mortality  of  softwood  growing 
stock  and  major  causes  are: 


1  nsects 

72 

Di  sease 

56 

Weather 

36 

Other 

25 

Total 


89 


Opportunities  for  Increasing  Timber  Supplies 

Basic  factors  that  will  influence  future  timber 
supplies  from  State  and  private  lands  include:  (a)  land 
use  policies  and  programs  for  joint  resource  use  on  State 
lands;  (b)  objectives  of  non i ndustr ia 1  private  timberland 
owners;  (c)  technical  advances  in  logging  and  utilization 
to  bring  currently  inoperable  areas  under  management;  and 
(d)  management  money  for  stocking  control. 

A  fully  integrated  resource  use  and  protection  posture 
is  State  policy,  and  land  use  policies  and  management 
objectives  are  already  established.   Management  will  be 
directed  toward  enhancing  scenic  values,  recreation 
opportunities,  and  critical  winter  range  for  deer  and  elk, 
toward  protecting  the  critical  watersheds,  reducing 
wildfire  hazards,  controlling  mountain  pine  beetles,  and 
maintaining  the  timber  stands  in  a  productive  condition. 
Proposed  timber  supplies  that  reflect  these  nontimber  land 
use  objectives  have  been  established  for  these  lands  and 
are    included  in  the  county  timber  management  plans. 


Object  i  ves 

of  non- 

i  ndustr  i  al 

private 

owners  var 

y ,  and 

can  change. 


The  i ntent  of  smal 1  private 
owners,  largely  farmers,  who  hold 
much  of  the  non-Federal  CFL  is  an 
important  matter.   Although  cut- 
ting has  been  increasing  on  such 
lands,  substantial  areas  of  other- 
wise productive  forest  land  are 
being  withdrawn  from  timber  use 
in  favor  of  summer  or  year-round 
homes ite  development.   In  I960, 
the  area  of  CFL  in  farmer  owner- 
ship was  estimated  at  224,000 
acres,  some  70,000  acres  more 
than  1977  (k)  . 


Farmer  Owned  CFL 


1960     1977 


Increased  wood  prices 
could  bring  inoperable 
areas  under  manage- 

ment . 


The  CFL  now  considered  inoperable  supports  a  good 
supply  of  timber.   Harvesting  it  without  damage  to  other 
important  resources  is  not  possible  at  the  present.   The 
price  of  wood  will  influence  the  speed  with  which  cable, 
balloon,  or  helicopter  techniques  will  invade  the  Black  Hill 
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Access  to  timber  is 
good  . 


Access  is  not  much  of  a  problem.   Almost  all  the  CFL 
is  within  5  miles  of  a  haul  road  and  90  percent  is  less 
than  1.5  miles  of  an  existing  road.   In  addition,  90 
percent  of  the  CFL  is  within  35  miles  of  a  sawmill  or 
other  wood-processing  plant.   Access  to  railroads  is  not 
quite  as  good. 


Regeneration  is  a 
natural .. . 


but  usual  1 y  comes 

in  too  great  numbers, 


Probably  the  most  critical  issue  for  future  timber 
supplies  has  to  do  with  stocking  control.   Regeneration  in 
cutover  stands  is  generally  of  little  concern  to  managers 
after  harvest.   The  frequent  heavy  seed  crops  combined  with 
timely  and  abundant  spring  and  summer  precipitation  make 
overstocking  of  seedlings  the  rule  (1,  2,  3).   Forty 
thousand  seedlings  per  acre  are    not  uncommon. 


Continued  thinnings 
will  be  necessary. . , 


Such  constant  and  heavy  regeneration  makes  thinning 
a  necessity  for  sustaining  a  reasonable  growth  rate  and 
concentrating  the  growth  on  larger  more  valuable  trees. 


and 

much 

mater  i  a  1 

will 

be  < 

ava  i 1 abl e 

for 

pulp 

,  posts, 

and  poles 


Intermediate  thinnings  pay 
for  themselves  through  pulp, 
posts,  and  pole  sales.   The 
usual  management  regimen  is  a 
precommerc i al  thinning,  addi- 
tional entries  for  commercial 
thinning  every  20  years,  and 
ending  with  two  shelterwood 
cuts  for  regeneration. 


A  major 

i  ncrease 

in 

t  imbe 

r  output 

would  mean  giving 

up 

other 

forest 

va l ues 


InTotal  --  Aside  from 
making  maximum  timber  output 
the  sole  objective  of  forest 
management  (which  would  mean 
giving  up  much,  if  not  all, 
the  nontimber  values  now 
being  generated),  there  are 
only  a  few  ways  supplies  from 
State  and  private  forest  lands 
will  be  increased.   First, 
there  needs  to  be  a... 


'  *"sta&w 


Markets 

for 

merchantabl e 

material 

and 

management  money 

are  key 

i  terns 

for 

|   Continued  program  of  stocking  control.   Precommerc ia 1 
and  commercial  thinnings  are    requirements  to  maintain  or 
increase  output.   Again,  maintaining  and  expanding  markets 
now  for  merchantable  small  materials  are  necessary  to 
avoid  a  slowdown  in  otherwise  commercial  thinnings.   Such 
thinnings  on  behalf  of  growing  sawtimber  trees  make  total 
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continued  and  in- 
creased stocking 
control . 


tetter    ut i 1 i zat ion 


and  cutting  more 
usable  dead  wood 
will  he  1  p. 


Three-fourths  of 
CFL  area  is 


produc  i  ng  all  the 
growing  stock  growth 


Replacing  si 

ow 

or  no- 

growth  trees 

wi 

th 

GS  trees  wou 

Id 

theoret  i  cal 1 

y 

increase  out 

put 

about  4  mill 

ion 

ftJ  per  year 

But  it  probably 
won ' t  happen  for 
at  least  30  years. 


Logging  techniques 
not  now  being  used 
in  western  South 
Dakota . . . 


and  more  management 


money  are 

the  keys 

to  capturing 

wood 

from  the 

now 

i  noperabl 

e  area. 

management  less  expensive  (net  income  rather  than  net 
cost  action)  and  reduce  the  volume  of  usable  wood  left 
lying  in  the  woods.   Which  brings  up... 

Increased  utilization.   Better  utilization  of 


usable  wood  during  logging  operations  could  increase 
wood  supplies.   Present  logging  residues  are  estimated 
to  be  about  700,000  ft3  per  year. 

Mill  residues  are  being  well  utilized  at  the  present 
except  for  sawdust  and  shavings.   Slabs,  edgings,  and 
trimmings  are    being  converted  into  chips  and  most  of  the 
bark  is  being  utilized  (11).   But,  meanwhile,  back  in 
the  woods,  there  are  lots  of... 

Salvable  dead  trees.   The  volume  of  products  realized 
from  dead  trees  could  be  increased.   In  197^,  the  total 
of  such  volume  was  114,000  ft3  for  all  ownerships.   That 
represents  only  0.2  percent  of  the  total  volume  of  salvable 
dead  material.   If  more  such  trees  could  be  economically 
removed,  not  only  would  timber  supplies  be  increased, 
but  there  would  also  be  room  for... 

B   More  growing  stock  trees.   It  is  estimated  that  only 
about  183,000  acres  (75  percent  of  total)  of  State  and 
private  CFL  are  occupied  with  growing  stock  (GS)  trees.   The 
open  area  and  that  occupied  by  cull  or  dead  trees  and  stag- 
nated stands  contribute   little  to  current  growth.   In  effect 
then,  the  approximately  8  million  ft3  of  gross  growth 
is  being  generated  on  three-fourths  of  the  area.   It  would 
seem  reasonable  that  getting  the  nonproducing  area  stocked 
with  growing  stock  trees  would  increase  growth  and  there- 
fore supplies  of  timber.   The  theoretical  possibility  is  that 
the  potential  of  12  million  ft3  per  year  can  be  achieved. 

Here  is  a  situation  that  is,  however,  probably  only 
masquerading  as  a  4  million  ft3  opportunity.   Nearly  a 
third  of  the  CFL  is  now  inoperable  and  the  acreage  of  the 
inoperable  area  not  stocked  with  GS  trees  is  not  known.   Also, 
establishing  more  GS  trees  on  understocked  operable  areas  can 
only  happen  gradually  over  the  next  30  years,  the  planned 
period  for  achieving  regulation.   In  the  long  run,  the  biggest 
opportunity  for  increasing  supplies  is  to... 

Bring  as  many  inoperable  areas  as  possible  under 
management .   The  areas  totaling  90,000  acres  now  included 
in  the  "inoperable"  category  have  the  potential  to  grow 
nearly  3  million  ft3  per  year.   Probably  not  all  such 
areas  can  be  brought  under  management.   But,  getting  even 
part  of  the  potential  will  require  two  important  things: 
logging  techniques  not  now  being  used  to  manage  the  new 
stands  and  money. 

Such  high-priced  methods  as  balloon,  cable,  or  heli- 
copter logging  will  result  in  higher  prices  for  the 
products  generated.   More  management  money  will  be  required. 
It  costs  more  to  operate  on  steep  slopes  than  on  flat 
ground.   Also,  there  will  be  more  acres  to  treat  annually 
once  the  steeper  slopes  in  the  inoperable  area  are   opened  up. 
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ABOUT  THE  BLACK  HILLS  NATIONAL  FOREST 


Resource  Use  and  Management  Direction 

Use  and  management  of  the  resources  of  thp  Black  Hills 
National  Forest  are  directed  toward  sustaining  the  high 
quality  environment  while  capturing  the  multiple  benefits 
potentially  available  from  the  existing  resources  (12). 

Major  objectives  are  to  enhance  key  values  of  scenery, 
recreation,  and  wildlife,  as  well  as  providing  timber, 
watershed,  and  range  values.   And  one  of  the  most  important 
vehicles  for  achieving  these  goals  is  manipulating  the 
timber  resource. 


Consequences  of  Timber  Management 


The  timber  management  proposed 
for  the  Black  Hills  National  Forest6 
will  result  in  an  annual  output  of 
36  million  ft3  of  roundwood ,  (190 
million  bd.ft.  Scribner  rule  or  213 
million,  International  lA-inch  rule), 
a  substantial  increase  over  current 
output  (152  million  bd.ft.  Scribner). 
All  associated  resource  values  will 
be  affected  in  a  positive  way,  even 
though  planned  timber  output  will  not 
reach  as  high  a  level  as  would  be 
possible  if  the  goal  were  to  maximize 
t  imber  product  ion . 


increase  timber 
output  to  190 
mi  1 1  ion  bd . f t .  . 


provide  more  varied 
and  pleasing  land- 
scape. .  . 


1977 


Recreation 

Recreational  use  of  the  National 
Forest  is  expected  to  rise  to  an 
estimated  3  million  visitor-days  by 
1990.   Scenery  is  important  to  Black 
Hills  visitors,  else  they  would  not 
be  there.   Increased  harvesting  and 
thinning  will  reduce  the  visual 
monotony  of  dense  stands  and 
create  a  more  varied  landscape. 


1977 


2000 


6The  effects  of  management  are  from  the  final  Environ- 
mental Impact  Statement  for  the  timber  management  plan 
on  the  Black  Hills  National  Forest  (12). 
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increase  water 
suppl ies  by  7 ,500 
acre  feet. . . 


Water 

Reducing  stand  densities  will  provide  more  water. 
Planned  management  is  estimated  to  increase  surface  flow 
by  2,000  acre-feet  per  year  and  subsurface  water  by  about 
5,500  acre-feet  during  a  year  of  average  rainfall.   More 
snow  will  reach  the  ground  and  drift.   This  will  result  in 
a  slower  and  larger  addition  to  streamflows  in  the  spring. 

Grazing  and  Wildlife 


Planned  management  activ- 
ities for  the  timber  will  in- 
crease both  the  acreage  avail- 
able for  livestock  grazing  and 
the  amount  of  herbage  produced. 
Also,  wildlife  habitat  will 
increase  in  area  and  quality. 
The  values  so  generated  by 
increased  tree  removals  are 
substant  ial . 


1977 


2000 


double  big  game  browse 
and  provide  a  three- 
fold increase  in 
graz  ing  potent  ial . . . 


To  maximize  wood  output,  stands  should  be  maintained 
at  about  120  to  1^0  ft2  of  basal  area  per  acre.   At  such 
density,  herbage  production  is  only  about  60  pounds  per 
acre  (9,  12).   If  a  cow  could  walk  through  such  a  stand, 
she  would  need  about  32  acres  of  it  to  feed  herself  and 
her  calf  for  a  month,  at  the  recommended  utilization  rate 
of  40  percent. 


At  the  planned  stand 
density  of  about  80  ft2 
of  basal  area,  there  will 
be  260  pounds  of  herbage 
per  acre  (9,  12),  requir- 
ing only  about  10  acres  to 
feed  them  for  a  month.  That 
is  more  than  a  threefold 
increase  in  grazing  capac- 
ity over  that  from  a  program 
to  maximize  wood  output.  In 
addition,  wildlife  browse 
production  will  double  to 
kO   pounds  per  acre  per  year. 


1977 


2000 


Other  Effects 


and  reduce  mortality 
from  pine  beetles 
and  potential  loss 
to  wi 1 df  i  res . 


The  proposed  timber  management  plan  would  also  help 
control  the  present  mountain  pine  beetle  outbreak  and 
reduce  chances  for  future  losses  by  increasing  the  vigor 
of  stands  susceptible  to  attack.   The  overall  effect  would 
be  to  reduce  mortality  and  increase  net  growth. 


2k 


In  addition,  the  poten- 
tial for  destructive  wild- 
fires will  be  reduced  and 
so  also  the  probability  of 
loss  of  timber  and  associ- 
ated resource  values. 


1977 


2000 


The 

key    issues 

are 

ma  i 

ntaining   mar 

"kets 

for 

smal 1 -s  i  ze 

trees .  . 


Key  Issues  for  Future 

The  prospects  for  the  future  of  the  resources  of  the 
Black  Hills  National  Forest  pivot  on  the  same  basic 
issues  as  for  State  and  private  lands:   markets  and  manage- 
ment money. 


and  adequate 

management  money. 


If  lack  of  markets  for  small  trees  slack  off,  thinning 
may  become  more  costly.   Fewer  acres  would  be  treated 
annually  and  the  total  benefits  associated  with  the  sched- 
uled thinning  would  be  reduced. 


25 


PUBLICATIONS  CITED 


(1 )  Alexander,  Robert  R. 

1974.  Silviculture  of  central  and  southern  Rocky  Mountain  forests:  a  summary  of 
our  knowledge  by  timber  types.  USDA  For.  Serv.  Res.  Pap.  RM-120,  36  p.  Rocky 
Mt.  For.  and  Range  Exp.  Stn.,  Ft.  Collins,  Colo. 

(2)  Boldt,  Charles  E. 

1970.  Sequential  thinnings  boost  productivity  of  a  ponderosa  pine  stand  in  the 
Black  Hills  of  South  Dakota.   USDA  For.  Serv.  Res.  Note  RM-172,  7  p.   Rocky 
Mt .  For.  and  Range  Exp.  Stn.,  Ft.  Collins,  Colo. 

(3)  Boldt,  Charles  E.,  and  James  L.  Van  Deusen. 

1974.   Silviculture  of  ponderosa  pine  in  the  Black  Hills,  the  status  of  our 
knowledge.   USDA  For.  Serv.  Res.  Pap.  RM-12A,  45  p.   Rocky  Mt .  For.  and  Range 
Exp.  Stn.,  Ft.  Collins,  Colo. 

(4)  Caporaso,  A.  P. 

1964.   Forest  area   and  timber  volume  in  western  South  Dakota.   USDA  For.  Serv. 
Res.  Note  INT-20,  4  p.   Intermt.  For.  and  Range  Exp.  Stn.,  Ogden,  Utah. 

(5)  Choate,  Grover  A.,  and  John  S.  Spencer,  Jr. 

1969.   Forests  in  South  Dakota.   USDA  For.  Serv.  Resour.  Bull.  1NT-8,  40  p. 
Intermt.  For.  and  Range  Exp.  Stn.,  Ogden,  Utah. 

(6)  Green,  Alan  W. 

1976.  Assessing  the  timber  situation  on  a  working  circle  using  inventory  data. 
USDA  For.  Serv.  Res.  Pap.  INT-I83,  43  p.   Intermt.  For.  and  Range  Exp.  Stn., 
Ogden,  Utah. 

(7)  Green,  Alan  W. ,  and  Theodore  S.  Setzer. 

1974.  The  Rocky  Mountain  timber  situation,  1970.  USDA  For.  Serv.  Resour.  Bull. 
INT-10,  75  P-   Intermt.  For.  and  Range  Exp.  Stn.,  Ogden,  Utah. 

(8)  H  i  nds  ,  Thomas  E. 

1971.  Decay  of  ponderosa  pine  sawtimber  in  the  Black  Hills.   USDA  For.  Serv. 
Res.  Pap.  RM-65,  11  p.   Rocky  Mt.  For.  and  Range  Exp.  Stn.,  Ft.  Collins,  Colo. 

(9)  Pase,  Charles  P.,  and  Richard  M.  Hurd. 

1957.   Understory  vegetation  as  related  to  basal  area,  crown  cover,  and  litter 
produced  by  immature  ponderosa  pine  stands  in  the  Black  Hills.  In    Proc.  Soc. 
Am.  For.,  Syracuse,  N.Y.,  3  p. 

(10)  Progulske,  Donald  R. 

1974.   Yellow  ore,  yellow  hair,  yellow  pine--a  photographic  study  of  a  century 
of  forest  ecology.   South  Dakota  State  Univ.  Agric.  Exp.  Stn.  Bull.  616,  I69  p, 
Brookings . 

(11)  Setzer,  Theodore  S.,  and  Michael  K.  Barrett. 

1977.  Western  South  Dakota  timber  products  output  and  plant  residues.   USDA  For, 
Serv.  Res.  Note  INT-233,  7  p.   Intermt.  For.  and  Range  Exp.  Stn.,  Ogden,  Utah. 

(12)  USDA  Forest  Service. 

1977-   Environmental  statement  for  timber  management  plan  for  the  Black  Hills 
National  Forest.  USDA  For.  Serv.,  RM  Reg.,  Lakewood,  Colorado. 


26 


APPENDIX 

Glossary  and  Tables 


27 


Glossary 


Land  Use  Classes 


Forest  land 


Land  at  least  16.7  percent  stocked  by  forest  trees 
of  any  size,  or  formerly  having  had  such  tree  cover,  and  not 
currently  developed  for  nonforest  use.   (Note:  Stocking  is 
measured  by  comparison  of  basal  area  and/or  number  of  trees, 
by  age  or  size  and  spacing  with  specified  standards.   The 
minimum  area    for  classification  of  forest  land  is  1  acre. 
Roadside,  streamside,  and  shelterbelt  strips  of  timber  must 
have  a  crown  width  of  at  least  120  ft  to  qualify  as  forest 
land.   Unimproved  roads  and  trails,  streams,  or  other  bodies 
of  water  or  clearings  in  forest  areas  shall  be  classed  as 
forest  if  less  than  120  ft  in  width.)   Also  see  definitions 
for  land  area,    commercial  forest  land,  stocking,  unproductive 
forest  land,  and  water. 


Commerc  i  a  1 
forest  land 


Forest  land  producing  or  capable  of  producing  crops 
of  industrial  wood  and  not  withdrawn  from  timber  utilization 
(Note:  Areas  qualifying  as  commercial  forest  land  have  the 
capability  of  producing  in  excess  of  20  ft3  per  acre  per  year 
of  industrial  wood  under  management.  Currently  inaccessible 
and  inoperable  areas  are    included,  except  when  the  areas 
involved  are    small  and  unlikely  to  become  suitable  for 
production  and  industrial  wood  in  the  foreseeable  future.) 


Deferred 


forest 

land 

Unregu 

lated 

forest 

1  and 

National  Forest  lands  that  meet  productivity  standards 
for  commercial  forest,  but  are    under  study  for  possible 
inclusion  in  the  Wilderness  System. 

Portions  of  commercial  forest  land  and  the  noncommercial 
forest  land  that  will  not  be  utilized  for  sustained  timber 
product  ion . 


Noncommerc  ial 
forest  land 


(1)  Unproductive  forest  land  incapable  of  yielding 
crops  of  industrial  wood  because  of  adverse  site  conditions, 
and  (2)  product i ve- reserved  forest  land. 


Product  i  ve- 
reserved  forest 
land 


Forest  land  sufficiently  productive  to  qualify  as 
commercial  forest  land,  but  withdrawn  from  timber  utiliza- 
tion through  statute,  administrative  designation,  or 
exclusive  use  for  Christmas  tree  production. 


Unproduct  i  ve 
forest  land 


Forest  land  incapable  of  producing  20  ft3  per  acre 
of  industrial  wood  under  natural  conditions,  because  of 
adverse  site  conditions.   (Note:  Adverse  conditions  include 
sterile  soils,  dry  climate,  poor  drainage,  high  elevation, 
steepness,  and  rockiness.) 


Nonforest  land 


Land  that  has  never  supported  forests  and  lands  formerly 
forested  where  use  for  timber  management  is  prevented  by 
development  for  other  uses.   (Note:  Includes  areas  used 
for  crops,  improved  pasture,  residential  areas,  city  parks, 
improved  roads  of  any  width  and  adjoining  clearings, 
powerline  clearings  of  any  width,  and  1-  to  40-acre  areas 
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Ownersh  i p 


National  Forest 


land 


Bureau 

of    Land 

Management    lands 

Mi  seel 

aneous 

Federa 

1  ands 

Other  Federal 


lands 


State,  county, 
and  municipal 
lands 


Other  publ ic 


Farmer-owned 


lands 


Forest    industry 


lands 


Forest    types 


Major    forest 

type 

Commerc  i  al 
spec  ies 


of  water  classified  by  the  Bureau  of  the  Census  as  land. 
If  intermingled  in  forest  areas,  unimproved  roads  and 
nonforest  strips  must  be  more  than  120  ft  wide  and  clear- 
ings more  than  1  acre  in  size  to  qualify  as  nonforest  land. 

Ownership  Classes 

Property  owned  by  one  owner,  regardless  of  the 
number  of  parcels  in  a  specified  area. 

Federal  lands  that  have  been  legally  designated  as 
National  Forest  or  purchase  units  and  other  lands  under 
the  administration  of  the  Forest  Service,  including 
experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Federal  land  administered  by  the  Bureau  of  Land 
Management . 

Federal  lands  other  than  National  Forest  lands,  lands 
administered  by  the  Bureau  of  Land  Management,  and  Indian 
1 ands . 

Federal  lands  other  than  National  Forest  lands, 
including  lands  administered  by  the  Bureau  of  Land 
Management,  Bureau  of  Indian  Affairs,  and  other  Federal 
agenc  ies . 

Lands  owned  by  States,  counties,  and  local  public 
agencies  or  municipalities,  or  lands  leased  to  these 
governmental  units  for  50  years  or  more. 

All  Federal  lands  other  than  National  Forest  lands, 
and  State,  county,  and  municipal  lands. 

Lands  owned  by  farm  operators.   (Note:  These  exclude 
land  leased  by  farm  operators  from  nonfarm  owners,  such  as 
railroad  companies  and  States.) 

Lands  owned  by  companies  or  individuals  operating 
wood-using  plants. 

Forest  Type  and  Tree  Species 

A  classification  of  forest  land  based  upon  the  species 
forming  a  plurality  of  live-tree  stocking.   (Note:  Types 
shall  be  determined  on  the  basis  of  species  plurality  of 
all  live  trees  that  contribute  to  stocking;  that  is,  up  to 
a  maximum  of  16  percent  at  each  plot  point  based  upon  a  10- 
poi  nt  locat  ion . ) 

A  grouping  of  local  forest  types  into  about  10  eastern 
and  10  western  groups.   The  groupings  are    based  upon 
similar  and  associated  species. 

Tree  species  presently  or  prospectively  suitable  for 
industrial  wood  products.   (Note:  Excludes  species  of 
typically  small  size,  poor  form,  or  inferior  quality,  such 
as  hawthorn  and  sumac,  scrub  willow,  and  alder.) 
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Noncommerc  i  a  1 
species 


Softwoods 


Tree  species  of  typically  small  size,  poor  form, 
or  inferior  quality  that  normally  do  not  develop  into 
trees  suitable  for  industrial  wood  products. 

Coniferous  trees,  usually  evergreen  having  needles 
or  scalelike  leaves. 


Hardwoods 


Dicotyledonous  trees,  usually  broad-leaved  and 
dec  iduous. 


Growing  stock 
trees 

Rough  trees 


Rotten  trees 


Class  of  Timber 

Live  trees  of  commercial  species  meeting  specified 
standards  of  quality  or  vigor;  excludes  cull  trees. 

(1)  Live  trees  of  commercial  species  that  do  not 
contain  at  least  one  12-foot  saw  log  or  two  noncontiguous 

saw  logs,  each  8  ft  long  or  longei now  or  prospect i vel y-- 

and/or  do  not  meet  regional  specifications  for  freedom 
from  defect  primarily  because  of  roughness  or  poor  form; 
(2)  all  live  trees  of  noncommercial  species. 

Live  trees  of  commercial  species  that  do  not  contain 
at  least  one  12-foot  saw  log,  or  two  noncontiguous  saw  logs, 
each  8  ft  long  or  longer--now  or  prospect i vel y--and/or  do 
not  meet  regional  specifications  for  freedom  from  defect 
primarily  because  of  rot;  that  is,  when  more  than  50  percent 
of  the  cull  volume  in  a  tree  is  rotten. 


Cull 


Salvable  dead 
trees 


Mortal  J  ty  trees 


Portions  of  a  tree  that  are  unusable  for  industrial 
wood  products  because  of  rot,  form,  or  other  defect. 

Standing  or  down  dead  trees  that  are  considered 
merchantable  by  regional  standards. 

Growing  stock  trees  dying  from  natural  causes 
during  a  specified  period,  usually  annually. 

Diameters  and  Size  Classes 


Diameter  classes 


Tree  size 
cl  ass 


Seed  1 i  ngs 
Sapl ings 


A  classification  of  trees  based  on  diameter  outside 
bark,  measured  at  breast  height  (4-1/2  ft  above  the  ground). 
(Note:  "d.b.h."  is  the  common  abbreviation  for  diameter  at 
breast  height.   Two-inch  diameter  classes  are   commonly  used 
in  Forest  Survey,  with  the  even  inch  the  approximate 
midpoint  for  a  class.   For  example,  the  6-inch  class  includes 
trees  5-0  through  6.9  inches  d.b.h.,  inclusive.) 

A  classification  of  trees  based  on  diameter  at  breast 
height,  including  sawtimber  trees,  poletimber  trees,  and 
saplings  and  seedlings. 

Live  trees  less  than  1.0  inch  d.b.h. 

Trees  1.0  to  5-0  inches  d.b.h. 
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Polet  imber 

trees 

Sawt  imber 

trees 

Trees  at  least  5.0  inches  d.b.h.,  but  smaller  than 
sawtimber  size. 

Trees  exceeding  poletimber  size.   In  the  I ntermounta i n 
States,  the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0 
inches  and  for  hardwoods  11.0  inches. 


Net  volume 


Growing  stock 
vol ume 


I nternat  ional 
1  Ik-  i  nch  rul e 


Gross  growth 


Volume 

Gross  volume  less  deductions  for  rot,  sweep,  or  other 
defect  affecting  use  for  timber  products. 

Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  ^.0  inch  top  (of 
central  stem)  outside  bark.   Net  volume  equals  gross  volume 
less  deduction  for  rot  and  missing  bole  sections. 

The  standard  board-foot  log  rule  adopted  nationally 
by  the  Forest  Service  for  the  presentation  of  Forest 
Survey  volume  statistics. 

Growth  and  Mortality 

Annual  increase  in  net  volume  of  trees  in  the 
absence  of  cutting  and  mortality.   The  total  includes 
ingrowth  and  accretion. 


Net  annual 
growth 


Mortal  i  ty 


The  increase  in  net  volume  of  a  specified  size 
class  for  a  specific  year.   (Note:  Components  of  net 
annual  growth  include  the  increment  in  net  volume  of  trees 
at  the  beginning  of  the  specific  year  that  survive  to  the 
year's  end,  plus  the  net  volume  of  trees  that  reach  the 
size  class  during  the  year,  minus  the  net  volume  of  trees 
that  died  during  the  year,  minus  the  net  volume  of  trees 
that  became  rough  or  rotten  during  the  year.) 

Number  of  sound-wood  volume  growing  stock  trees 
dying  from  natural  causes  during  a  specified  period. 


Timber  Cut 


Al  lowable  cut 


Timber 
removal s 


The  volume  of  timber  that  could  be  cut  on  commercial 
forest  land  during  a  given  period  under  specified  manage- 
ment plans  aimed  at  sustained  production  of  timber  products 

The  net  volume  of  growing  stock  trees,  removed  from 
the  inventory  by  harvesting,  or  by  such  cultural  operations 
as  timber-stand  improvement,  land  clearing,  or  changes  in 
land  use. 


Timber 
products 


Roundwood  products  and  plant  byproducts.   (Note:  Timber 
products  output  includes  roundwood  products  cut  from 
growing  stock  on  commercial  forest  land,  and  from  other 
sources,  such  as  cull  trees,  salvable  dead  trees,  limbs,  and 
saplings,  or  from  trees  on  noncommercial  and  nonforest  lands, 
and  from  plant  byproducts.) 
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Roundwood 
products 


Plant 


res  idues 

Logging  residues 

Other 
removal s 


Rotat  ion 


Industrial  wood 


S  i  te  class 


Logs,  bolts,  or  other  round  sections  cut  from  trees 
for  industrial  or  consumer  uses.   (Note:  Includes  saw  logs, 
veneer  logs,  and  bolts,  cooperage  logs  and  bolts,  pulpwood, 
fuelwood,  piling,  poles,  hewn  ties,  mine  timbers,  and 
various  other  round,  split,  or  hewn  products.) 

Wood  materials  from  manufacturing  plants  not  utilized 
for  some  product.   (Note:  Includes  slabs,  edgings,  trimmings, 
miscuts,  sawdust,  shavings,  veneer  cores  and  clippings,  and 
pul p  screen  i  ngs . ) 

The  unused  portions  of  trees  cut  or  killed  by  logging. 

The  net  volume  of  growing  stock  trees  removed  from 
the  inventory  by  cultural  operations,  such  as  timber  stand 
improvements,  land  clearing,  and  changes  in  land  use. 

The  period  of  years  between  establishment  of  a 
stand  of  timber  and  the  time  when  it  is  considered  to  be 
ready  for  cutting  and  regeneration. 

Quality 

All  roundwood  products,  except  fuelwood. 

Site 

A  classification  of  forest  land  in  terms  of  inherent 
capacity  to  grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  annual 
growth  of  growing  stock  (not  including  thinnings)  attain- 
able in  fully  stocked  stands  at  culmination  of  mean  annual 
growth.   Height-age  relationships  are    usually  used  as 
indicators  of  the  specified  volume-site  class. 

Stand  Size  Classes 


Stand-s  i  ze 
class 


Sawt  imber 
stands 


Pol et  imber 
stands 


A  classification  of  forest  land  based  on  the  size 
class  of  growing  stock  trees  on  the  area,  that  is,  saw- 
timber,  poletimber,  or  seedlings,  and  saplings.   (Note: 
Only  those  trees  that  contribute  to  no  more  than  16  percent 
stocking  at  a  plot  point,  based  upon  a  10-point  location, 
will  be  considered  in  determining  stand-size  class.) 

a.  Stands  at  least  16.7  percent  stocked  with 
growing  stock  trees,  with  half  or  more  of  total  stocking 
in  sawtimber  or  poletimber  trees,  and  with  sawtimber 
stocking  at  least  equal  to  poletimber  stocking. 

b.  Stands  at  least  16.7  percent  stocked  with 
growing  stock  trees  in  which  half  or  more  of  this 
stocking  is  in  poletimber  and/or  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 
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Sapl ing-seedl i  ng  c.   Stands  at  least  16.7  percent  stocked  with 

stands  growing  stock  trees  in  which  more  than  half  of  the 

stocking  is  saplings  and/or  seedlings. 

Nonstocked  d.   Commercial  forest  land  less  than  16.7  percent 

land  stocked  with  growing  stock  trees. 

Stand  Density  and  Stocking 

Stand  density  A  quantitative  measure  of  a  stand  in  terms  of  square 

feet  of  basal  area,  number  of  trees,  or  volume  per  acre. 
It  reflects  the  degree  of  crowding  of  stems  within  the  area. 

Stocki  ng  A  relative  term  used  to  describe  the  adequacy  of  a 

given  stand  density  in  meeting  the  management  objectives. 

Basal  area  The  cross-sectional  area  of  a  tree  stem,  in  square 

feet,  at  a  point  k.5    ft  above  the  ground.   Basal  area  per 
acre  is  the  sum  of  the  basal  areas  of  all  the  trees  on  the 
acre. 

Growing  stock  Basal  area  (square  feet)  per  acre  that  will  remain  after 

1  evel  thinning  when  average  stand  diameter  is  10  inches  or  more. 
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Table  10. — Projected  output  of  roundwood  projects  from  timberlands  by  county, 

softwoods  and  hardwoods,   and  owner  group;  western  South  Dakota,    1977 


County 


:A11  owner  :  National  :    Other   :   Forest   :    Other 
:   groups   :   Forest   :   public   :  industry  :   private 

--------  Thousand  cubic  feet  -------- 


Butte,  Harding,  Meade 
Softwoods 
Hardwoods 
All  species 

Custer 

Softwoods 
Hardwoods 
All  species 

Fall  River 
Softwoods 
Hardwoods 
All  species 

Lawrence 

Softwoods 
Hardwoods 
All  species 

Pennington 
Softwoods 
Hardwoods 
All  species 

All  counties 
Softwoods 
Hardwoods 
All  species 


1,076 


672 


403 


1,076 

672 

1 

— 

403 

3,451 

2,982 

85 

-- 

384 

3,451 

2,982 

85 

— 

384 

— 

~ 

— 

— 

— 

— 

— 

— 

— 

— 

10,329 

7,085 

81 

-- 

3,163 

10,329 

7,085 

81 

— 

3,163 

4,800 

3,922 

49 

-- 

829 

4,800 

3,922 

49 

— 

829 

19,656 

14,661 

216 

— 

4,779 

19,656 

14,661 

216 

— 

4,779 
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RESEARCH  SUMMARY 


Presents  land  area,  commercial  timberland  area,  timber 
inventory,  and  growth  and  mortality  data  based  on  Resources 
Evaluation  standards. 
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SOUTHWESTERN 
UTAH 


INTRODUCTION 


A  comprehensive  timber  resource  study  was  conducted  on  public  and  private  lands, 
except  National  Forest  land,  in  southwestern  Utah  in  1975  by  the  Utah  Department  of 
Natural  Resources,  Division  of  State  Lands  and  Forestry,  in  cooperation  with 
the  Division  of  State  and  Private  Forestry,  Forest  Service,  Region  4,  and  the  Inter- 
mountain  Forest  and  Range  Experiment  Station. 

Southwestern  Utah  is  comprised  of  Beaver,  Garfield,  Iron,  Kane,  and  Washington 
Counties  (fig.  1).   The  total  land  area  is  11.1  million  acres  (4.5  million  hectares). 
The  largest  share  of  this  land  is  Federally  owned.   The  Bureau  of  Land  Management  manages 
5.9  million  acres  (2.4  million  hectares)  and  the  Forest  Service,  1.9  million  acres 
(0.8  million  hectares).   The  remaining  area  is  owned  by  the  State,  0.8  million  acres 
(0.3  million  hectares);  by  other  public  owners,  0.9  million  acres  (0.4  million  hectares); 
and  by  private  owners,  1.6  million  acres  (0.6  million  hectares).   The  data  presented  here 
are  for  public  and  private  lands,  BUT  EXCLUDE  NATIONAL  FOREST  OWNERSHIP. 

Highlights  show  the  area  of  commercial  timberland  in  comparison  to  total  forest 
land  area,  and  the  distribution  of  this  area  by  forest  type,  stand-size  class,  and  site 
class.   Discussions  of  data  reliability  and  terminology  are  included.   These  two  items 
should  be  reviewed  carefully  when  using  this  information. 
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Figure   1. — Southwestern  Utah  Counties,   Beaver,    Garfield,    Iron,   Kane,   and  Washington. 
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HIGHLIGHTS 


Area 

The  forest  land  area  is  3.8  million  acres  (1.5  million  hectares),  or  41 
percent  of  the  total  public  and  private  land  area. 

Of  the  forest  land,  100  thousand  acres  (40  thousand  hectares) ,  or  about  3 
percent,  is  classified  as  commercial  timberland. 

Public  ownership  accounts  for  54  thousand  acres  (22  thousand  hectares) ,  or 
54  percent  of  the  commercial  timberland. 

Aspen  forest  type  occupies  23  percent  of  the  commercial  timberland.   Of 
this,  86  percent  is  privately  owned. 

The  predominant  softwood  forest  type  is  ponderosa  pine,  which  occupies  46 
percent  of  the  commercial  timberland.   The  remaining  area  consists  of  spruce- 
subalpine  fir,  Douglas-fir,  and  white  fir  forest  types. 

About  82  percent  of  the  commercial  timberland  is  sawtimber  stands;  poletimber 
stands  occupy  13  percent.   The  remaining  5  percent  is  in  sapling  and  seedling 
stands  or  nonstocked. 

Over  51  percent  of  the  sawtimber  stands  is  in  public  ownership. 

Fifty-eight  percent  of  the  commercial  timberland  is  in  the  20  to  49  cubic- 
foot  productivity  class. 

Inventory 

Growing  stock  volume  is  131  million  cubic  feet  (4  million  cubic  meters)  with 
63  percent  in  softwood  sawtimber  trees. 

Rough,  rotten,  and  salvable  dead  trees  comprise  8  million  cubic  feet  (0.2 
million  cubic  meters),  or  6  percent,  of  the  total  sound  wood  volume. 

About  74  percent  of  the  550  million  board  feet1  of  sawtimber  volume  is  in 
sawtimber  trees  less  than  23.0  inches  d.b.h. 

Ponderosa  pine  and  aspen  make  up  61  percent  of  both  the  total  growing  stock 
volume  and  the  total  sawtimber  volume.   Species  sharing  the  remaining  percentage 
are  Engelmann  spruce,  subalpine  fir,  white  fir,  Douglas-fir,  pinyon/ juniper,2 
limber  pine,  and  cottonwood. 

Private  owners  control  61  percent  of  the  growing  stock  volume  and  54  percent 
of  the  sawtimber  volume. 


international  1/4-inch  rule. 

2Although  pinyon/ juniper  usually  occurs  on  unproductive  forest  land,  when  it 
occurs  in  mixtures  with  other  species  on  productive  sites,  it  is  reported  in  the 
commercial  timberland  statistics. 


Growth  and  Mortality 

•  Net  annual  growth  of  growing  stock  totals  2,629  thousand  cubic  feet  (74 
thousand  cubic  meters)  with  40  percent  occurring  in  aspen  species.   Growth  and 
mortality  are  not  measured  for  pinyon  and  juniper  trees. 

•  About  68  percent  of  the  total  net  growth  is  on  private  lands. 

•  The  annual  mortality  of  344  thousand  cubic  feet  (10  thousand  cubic  meters) 
offsets  12  percent  of  the  gross  annual  growth. 

•  Over  28  percent  of  the  mortality  occurs  in  the  subalpine  fir  species. 

DATA  RELIABILITY 

The  sampling  errors  presented  in  tables  1  and  2  are  in  terms  of  one  standard 
error--the  67  percent  confidence  level.   Individual  cells  within  tables  should  be  used 
with  caution.   Some  are  based  on  small  sample  sizes,  thus  resulting  in  high  sampling 


errors. 


Tabic  1 .--Forest   land  area  and  associated  sampling  error  percentages  for  Southwestern 

Utah,    1975 


Item 


Softwcod  types    :   Hardwood  types    : All  types 

Acres    : Percent:    Acres    : Percent:    Acres    : Percent 


Commercial  timberland  76,960     14.0      22,829    21.3       99,789    11.2 

Productive  reserved  22,929     14.0        701    73.8       23,630    13.6 

Other  forest  land: 

Unproductive  reserved 

Unproductive  nonreserved 

Table  2. --Net  volume,    net  annual  growth,    and  annual  mortality  on  commercial  timberland, 
with  associated  sampling  error  percentages  for  Southwestern  Utah,    1975 


187,929 

2.7 

30,381 

6.8 

218,310 

2.4 

3,105,604 

.5 

327,704 

2.7 

3,433,308 

.5 

Item 


Softwoods     :      Hardwoods     : All  species 

Volume   : Percent:   Volume    : Percent:   Volume    : Percent 


Net  volume: 

Growing  stock  (M  cubic  feet)  89,533  16.8  41,512  22.5  131,045  13.3 

Sawtimber  (M  board  feet1)  437,406  17.5  112,931  27.7  550,337  15.0 

Net  annual  growth: 

Growing  stock  (cubic  feet)  1,565,709  18.6  1,063,395  21.4  2,629,104  13.5 

Sawtimber  (board  feet1)  8,969,088  20.0  7,871,551  31.5  16,840,639  17.4 

Annual  mortality: 

Growing  stock  (cubic  feet)  316,095  33.6  27,445  73.8  343,540  32.1 

Sawtimber  (board  feet1)  1,228,474  34.4  --  0  1,228,474  34.4 


international  1/4-inch  rule. 


TERMINOLOGY  AND  DATA  TABLES 


The  following  terminology  section  contains  definitions,  taken  directly  from  the 
Forest  Service  Forest  Survey  Handbook,  that  are  relevant  to  the  timber  resource  data 
presented  in  this  resource  bulletin.   Forest  area  and  timber  resource  data  for  south- 
western Utah  are  displayed  in  tables  3  through  23. 


TERMINOLOGY 


Land 

Bureau  of  the  Census. --The  area  of  dry  land  and  land  temporarily  or  partly  covered 
by  water,  such  as  marshes,  swamps,  and  river  flood  plains;  streams,  sloughs,  estuaries, 
and  canals  less  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
less  than  40  acres  in  area. 

Water 

Census  water. --As  defined  by  the  Bureau  of  the  Census:  streams,  sloughs,  estuaries, 
and  canals  more  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
more  than  40  acres  in  area. 

Noncensus  water. --The  same  as  defined  by  the  Bureau  of  the  Census,  except  minimum 
width  of  streams,  etc.,  is  120  feet  and  minimum  size  of  lakes,  etc.,  is  1  acre. 

Land  Use  Classes 

Forest  land. --Land  at  least  16.7  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  had  such  tree  cover,  and  not  currently  developed  for  nonforest  use. 

Commercial  timberland. --Forest  land  producing  or  capable  of  producing  crops  of 
industrial  wood  and  not  withdrawn  from  timber  utilization.   (Note:  Areas  qualifying 
have  the  capability  of  producing  in  excess  of  20  cubic  feet  per  acre  per  year  of 
industrial  wood  under  management.   Currently  inaccessible  and  inoperable  areas  are 
included,  except  when  the  areas  involved  are  small  and  unlikely  to  become  suitable  for 
production  of  industrial  wood  in  the  foreseeable  future.) 

Productive-reserved  forest  land. --Forest  land  sufficiently  productive  to  qualify 
as  commercial  timberland,  but  withdrawn  from  timber  utilization  through  statute, 
administrative  designation,  or  exclusive  use  for  Christmas  tree  production. 

Other  forest  land.--(l)  Forest  land  incapable  of  producing  20  cubic  feet  per  acre 
of  industrial  wood  under  management,  because  of  adverse  site  conditions;  (2) 
unproductive-reserved  forest  land. 

Nonforest  1  and . - -  Land  that  has  never  supported  forests  and  lands  formerly  forested 
where  use  for  timber  management  is  precluded  by  development  for  other  uses. 


Public  Ownership  Classes 

National  Forest  land. --Federal  lands  legally  designated  as  National  Forest  or 
purchase  units,  and  other  lands  under  the  administration  of  the  Forest  Service, 
including  experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Bureau  of  Land  Management  lands. --Federal  lands  administered  by  the  Bureau  of  Land 
Management. 

Indian  lands. --Tribal  lands  held  in  fee  by  the  Federal  Government,  but  administered 
for  Indian  tribal  groups  and  Indian  trust  allotments. 

Miscellaneous  Federal  lands. --Federal  lands  other  than  the  following:  (lj  National 
Forest  lands;  (2)  lands  administered  by  the  Bureau  of  Land  Management;  and  (3)  Indian 
lands. 

State. --Lands  owned  by  States,  or  lands  leased  to  these  governmental  units  for  50 
years  or  more. 

County  and  municipal  lands. --Lands  owned  by  counties  and  local  public  agencies  or 
municipalities,  or  lands  leased  to  these  governmental  units  for  50  years  or  more. 

Private  Ownership  Classes 

Forest  industry  lands. --Lands  owned  by  companies  or  individuals  operating  wood- 
using  plants. 

Farmer-owned  lands. --Lands  owned  by  farm  operators.   (Note:  These  exclude  lands 
leased  by  farm  operators  from  nonfarm  owners,  such  as  railroad  companies  and  States.) 

Miscellaneous  private  lands. --Privately  owned  lands  other  than  forest  industry  and 
farmer-owned  lands. 

Forest  Type  and  Tree  Species 

Forest  types. --A  classification  of  forest  land  based  upon  the  species  forming  a 
plurality  of  live-tree  stocking. 

Forest  trees. --Woody  plants  having  a  well-developed  stem  and  usually  more  than  12 
feet  in  height  at  maturity. 

Commercial  species. --Tree  species  presently  or  prospectively  suitable  for  indus- 
trial wood  products. 

Softwoods. --Coniferous  trees,  usually  evergreen,  having  needles  or  scalelike  - 
leaves. 

Hardwoods. --Dicotyledonous  trees,  usually  broad-leaved  and  deciduous. 


Area  Condition  Classes 

St( 
effective 

means  the  ratio  of  actual  stocking  to  full  stocking  for  comparable  sites  and  stands. 
Basal  area  is  used  as  a  basis  for  measuring  stocking. 

"Stocking  percentages"  express  current  area  occupancy  in  relation  to  specified 
standards  for  full  stocking  based  on  number,  size,  and  spacing  of  trees  considered 
necessary  to  fully  utilize  the  forest  land. 

Full  utilization  of  the  site  is  assumed  to  occur  over  a  range  of  basal  area.   As 
an  interim  guide,  60  percent  of  the  normal  yield  table  values  has  been  used  to  establish 
the  lower  limit  of  this  range  which  represents  full-site  occupancy.   This  is  called 
100-percent  stocking.   The  upper  limit  of  full  stocking  has  been  set  at  132  percent. 
Sites  with  less  than  100-percent  stocking  represent  understocking  with  less  than  full- 
site  occupany.   Overstocking  is  characterized  by  sites  with  over  133  percent  stocking. 

Class  10. --Area  fully  stocked  (100-132  percent)  with  desirable  trees  and  not  over- 
stocked (133  percent  or  more). 

Class  20. --Area  fully  stocked  with  desirable  trees,  but  overstocked  with  all  live 
trees. 

Class  30. --Areas  medium  to  fully  stocked  (60-99  percent)  with  desirable  trees  and 
with  less  than  30  percent  of  the  area  controlled  by  other  trees  and  (or)  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. --Areas  medium  to  fully  stocked  with  desirable  trees  and  with  30  percent 
or  more  of  the  area  controlled  by  other  trees  and  (or)  conditions  that  ordinarily  pre- 
vent occupancy  by  desirable  trees. 

Class  50. --Areas  poorly  stocked  (16.7-59  percent)  with  desirable  trees,  but  fully 
stocked  with  growing  stock  trees. 

Class  60. --Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing  stock  trees. 

Class  70. --Areas  nonstocked  (less  than  16.7  percent)  or  poorly  stocked  with 
desirable  trees,  and  poorly  stocked  with  growing  stock  trees. 

Class  80. --Low-risk  old-growth  stands. 

Class  90. --High-risk  old-growth  stands. 

Nonstocked. --Areas  less  than  16.7  percent  stocked  with  growing  stock  trees. 

Class  of  Timber 

Growing  stock  trees. --Live  trees  of  commercial  species  qualifying  as  desirable  or 
acceptable  trees.   (Note:  Excludes  rough,  rotten,  and  dead  trees.) 

Desirable  trees. --Growing  stock  trees  (a)  having  no  serious  defect  in  quality 
limiting  present  or  prospective  use  for  timber  products;  (b)  of  relatively  high  vigor; 
and  (c)  containing  no  pathogens  that  may  result  in  death  or  serious  deterioration  before 
rotation  age. 


Acceptable  trees. --Growing  stock  trees  that  meet  specified  standards  of  size  and 
quality,  but  not  qualifying  as  desirable  trees. 

Rough  trees. --(1)  Live  trees  of  commercial  species  that  do  not  contain  at  least  on< 
12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or 
prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 
from  defect  primarily  because  of  roughness  or  poor  form;  (2)  all  live  trees  of  non- 
commercial species. 

Rotten  trees. --Live  trees  that  do  not  contain  at  least  one  12-foot  saw  log  or  two 
noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or  prospectively,  and  (or)  do 
not  meet  Rocky  Mountain  Regional  specifications  for  freedom  from  defect  primarily 
because  of  rot;  that  is,  when  more  than  50  percent  of  the  cull  volume  (cubic-foot 
basis)  in  a  tree  is  rotten. 

Cull. --Portions  of  a  tree  that  are  unusable  for  industrial  wood  products  because 
of  rot,  form,  or  other  defect. 

Salvable  dead  trees. --Standing  or  down  dead  trees  that  are  considered  merchantable 
by  Rocky  Mountain  Regional  standards. 

Mortality  trees. --Trees  formerly  growing  stock  dying  from  natural  causes  during 
a  specified  period,  usually  1  year. 

Saw  log  portion. --That  part  of  the  bole  of  sawtimber  trees  between  the  stump  and 
the  saw  log  top.   A  1-foot  stump  is  used. 

Upper-stem  portion. --That  part  of  the  bole  of  sawtimber  trees  above  the  saw  log 
top  to  a  minimum  top  diameter  of  4.0  inches  outside  bark  or  to  the  point  where  the 
central  stem  breaks  into  limbs,  whichever  occurs  first. 

Tree  Size  Classes 

Seedlings. --Live  trees  less  than  1.0  inch  in  diameter  at  breast  height. 

Saplings. --Trees  1.0-4.9  inches  in  diameter  at  breast  height. 

Poletimber  trees. --Trees  at  least  5.0  inches  in  d.b.h.,  but  smaller  than  sawtimber 
size. 

Sawtimber  trees. --Trees  exceeding  poletimber  size.  In  the  Intermountain  States, 
the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0  inches,  and  11.0  inches  for  hardwoods. 

Volume 

Net  volume. --Gross  volume  less  deductions  for  rot,  sweep,  or  other  defect  affect- 
ing use  for  timber  products. 

Growing  stock  volume. --Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  4.0-inch  top  (of  central  stem)  outside  bark. 
Net  volume  equals  gross  volume  less  deduction  for  rot  and  missing  bole  sections. 

Sawtimber  volume. --Net  volume  in  board  feet  of  sawtimber  trees  of  commercial 
species.   Net  volume  equals  gross  volume  less  deduction  for  rot,  sweep,  crook,  and 
other  defects  that  affect  use  for  lumber. 


Growth  and  Mortality 

Net  annual  growth. --The  increase  in  net  growing  stock  volume  of  a  specified  size 
class  for  a  speciiic  year.   (Note:  Components  of  net  annual  growth  include  the  increment 
in  net  volume  of  trees  at  the  beginning  of  the  specific  year  surviving  to  its  end, 
plus  net  volume  of  trees  reaching  the  size  class  during  the  year,  minus  the  net  volume 
of  trees  that  died  during  the  year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year.) 

Mortality. --Number  or  sound-wood  volume  of  growing  stock  trees  dying  from  natural 
causes  during  a  specified  period. 

Site 

Site  class. --A  classification  of  forest  land  in  terms  of  inherent  capacity  to 
grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  net  annual  growth  of  growing  stock 
(not  including  thinnings  or  mortality  loss)  attainable  at  culmination  of  mean  net 
annual  growth  over  age.   Height-age  relationships  are  usually  used  as  indicators  of 
the  specified  volume-site  class. 


Stand-Size  Classes 

Sawtimber  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber  or  poletimber  trees,  and  with  sawtimber 
stocking  at  least  equal  to  poletimber  stocking. 

Poletimber  stands. --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees 
in  which  half  or  more  of  this  stocking  is  in  poletimber  and  (or)  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 

Sapl ing-seedling  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock 
trees  in  which  more  than  half  of  the  stocking  is  saplings  and  (or)  seedlings. 

Nonstocked  land. --Commercial  timberland  less  than  16.7  percent  stocked  with 
growing  stock  trees. 


Table  3. --Total  area  in  Southwestern  Utah  by  ownership  class,    1975 


Ownership  class 


Acres 


Hectares 


National  Forest 

Bureau  of  Land  Management 

Miscellaneous  Federal 

State 

County  and  municipal 

Private 

Total  land  area 

Census  water 

Gross  area1 


1,946,800 

5,848,077 

923,840 

828,651 

2,472 

1,569,008 


11,118,848 


181,504 


11,300,352 


787,845 
2,366,643 
373,866 
335,345 
1,000 
634,958 


4,499,657 


73,452 


4,573,109 


*U.S.  Bureau  of  the  Census,  land  and  water  area  of  the  United  States,  1970. 


Table  4. --Land  area  in  Southwestern  Utah  by  major  land  class 

and  ownership  class 3    1975 


Ownership 

cl 

ass 

Land  class        : 

Publ 

ic         : 

Privat 

B 

Acres    : 

Hectares   : 

Acres    : 

Hectares 

Commercial  timberland 

Productive  reserved 

Other  forest  land: 

Unproductive  reserved 
Unproductive  nonreserved 

45,743 
22,482 

214,324 
3,087,449 

18,511 
9,098 

86,734 
1,249,452 

54,046 
1,148 

3,986 
345,859 

21,872 
464 

1,613 
139,965 

Total  forest  land 

3,369,998 

1,363,795 

405,039 

163,914 

Nonforest  land 

4,233,042 

1,713,059 

1 

,163,969 

471,044 

Total  land  area 

7,603,040 

3,076,854 

1 

,569,008 

634,958, 

10 


Table  5. --Area  of  commercial  timberland  in  Southwestern  Utah  by  forest 
stand-size  class,   and  site  class,   public  owned,    1975 


type, 


Forest  type  and 

Site  class 

:   Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

:   acres 

Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Spruce-subalpine  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

White  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Acres 


157 


157 


3,999 

707 

4,706 

-- 

477 

477 

729 

-- 

729 

4,728     1,184 


6,350    23,752 


728 


6,350    24,480 


3,591 


833 


3,591 


833 


283 
482 


699 


765 


699 


1,273 
157 


597 
929 


1,430     1,526 


157 


157 


15,496 

157 

1,211 

16,864 


26,588 
1,406 

728 
28,722 


5,912 


30,102 


728 


30,830 


4,424 


4,424 


982 

482 


1,464 


1,870 
1,243 


3,113 


42,084 
1,720 
1,211 

728 

45,743 
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Table  t>.--Area  of  commercial  timberland  in  Southwestern  Utah  by  forest  type, 
stand-size  class,   and  site  class,   private  owned,    1975 


Forest  type  and 

Site  class 

Total 

stand-size  class 

165+ 

:  120-164 

:  85-119   : 

50-84 

:   20-49   : 

acres 

Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

-- 

-- 

-  -  -  -  Acres   -  -  - 

1,705 
874 

904 
398 

2,609 
398 
874 

Total 

-- 

-- 

-- 

2,579 

1,302 

3,881 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

-- 

-- 

-- 

2,806 

11,592 

874 

14,398 
874 

Total 

-- 

-- 

-_ 

2,806 

12,466 

15,272 

Spruce-subalpine  fir: 

Sawtimber  --         --        --  8,425       569      8,994 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- -- « -- — 

Total  -- -- 8,425 569 8,994 

White  fir: 

Sawtimber  --         --        --  1,682     3,112      4,794 

Poletimber 

Sapling  and  seedling  --         --        --  1,389        --      1,389 

Nonstocked  -- -- -- -- -- — 

Total  -- -- 3,071     3,112 6,183 

Aspen: 

Sawtimber  --         --        --  4,747     4,643      9,390 

Poletimber  --         --     1,480  1,481     7,365     10,326 

Sapling  and  seedling 
Nonstocked 

Total  -- 1,480  6,228    12,008     19,716 

All  types: 

Sawtimber  --         --        --  19,365    20,820     40,185 

Poletimber  --         --     1,480  1,481     7,763     10,724 

Sapling  and  seedling  --         --        --  2,263        --      2,263 

Nonstocked  -- -- -- -- 874 874 

Total --         --     1,480  23,109    29,457  54,046 
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Table  1 .--Area  of  commercial  timberland  in  Southwestern  Utah  by  forest  type, 
stand-size  class,   and  site  class,   summary — public  and  private,    1975 


Forest  type  and 

Site  class 

:   Total 

stand-size  class 

165+ 

:  120-164 

:  85-119   : 

50-84 

:   20-49 

:   acres 

-- 

-- 

Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

5,704 
1,603 

1,611 
875 

7,315 

875 

1,603 

Total 

-- 

-- 

-- 

7,307 

2,486 

9,793 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

-- 

-- 

-_ 

9,156 

35,344 
1,602 

44,500 
1,602 

Total 

-- 

-- 

-_ 

9,156 

36,946 

46,102 

Spruce-subalpine  fir 

Sawtimber  --        --       --  12,016  1,402     13,418 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total               __« ~ 12,016  1,402     13,418 

White  fir: 

Sawtimber  --         --        --  1,965  3,811      5,776 

Poletimber 

Sapling  and  seedling  --        --       --  1,871  --      1,871 

Nonstocked  -- -- -- -- -- — 

Total  -- -- 3,836     3,811 7,647 

Aspen: 

Sawtimber  --         --        --  6,020  5,240     11,260 

Poletimber  --         --     1,637  1,638  8,294     11,569 

Sapling  and  seedling 

Nonstocked  -- -- -- -- — — 

Total                 -- 1,637  7,658  13,534     22,829 

All  types: 

Sawtimber  --         --        --  34,861  47,408     82,269 

Poletimber  --         --     1,637  1,638  9,169     12,444 

Sapling  and  seedling  --         --        --  3,474  --      3,474 

Nonstocked  -- -- -- 1,602 1,602 

Total --         --     1,637  39,973  58,179     99,789 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  273  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,   Utah   (in   cooperation   with   Utah   State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 
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RESEARCH  SUMMARY 


Presents  land  area,  commercial  timberland  area,  timber  inven- 
tory, and  growth  and  mortality  data  based  on  Resources  Evaluation 
standards. 
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INTRODUCTION 


A  comprehensive  timber  resource  study  was  conducted  on  public  and  private  lands, 
except  National  Forest  land,  in  Central  Utah  in  1976  by  the  Utah  Department  of  Natural 
Resources,  Division  of  State  Lands  and  Forestry,  in  cooperation  with  the  Division  of 
State  and  Private  Forestry,  Forest  Service,  Region  4,  and  the  Intermountain  Forest  and 
Range  Experiment  Station. 

Central  Utah  is  comprised  of  Juab,  Millard,  Piute,  Sanpete,  Sevier,  and  Wayne 
Counties  (fig.  1).   Total  land  area  is  10.9  million  acres  (4.4  million  hectares). 
The  largest  share  of  this  land  is  Federally  owned.   The  Bureau  of  Land  Management 
manages  6.0  million  acres  (2.4  million  hectares)  and  the  Forest  Service,  1.9  million 
acres  (0.8  million  hectares).   Ownership  of  the  remaining  area  is  divided  among  the 
State,  0.9  million  acres  (0.4  million  hectares);  other  public,  0.3  million  acres  (0.1 
million  hectares);  and  private,  1.8  million  acres  (0.7  million  hectares).   The  data 
presented  here  are  for  public  and  private  lands,  BUT  EXCLUDE  NATIONAL  FOREST  OWNERSHIP. 


UTAH 


BOX  ELDER 


TOOELE 


JUAB 


MILLARD 


Figure   1.— Central   Utah  Counties,    Juab,   Millard,    Sanpete,    Sevier,    Piute,    and  Wayne. 


Highlights  show  the  area  of  commercial  timberland  in  comparison  to  total  forest 
Land  area,  and  the  distribution  of  this  area  by  forest  type,  stand-size  class,  and 
;ite  class.   Discussions  of  the  data  reliability  and  terminology  are  included.   These 
;wo  items  should  be  reviewed  carefully  when  using  this  information. 

HIGHLIGHTS 

Areo 

•  The  forest  land  area  includes  1.3  million  acres  (0.5  million  hectares),  14 
percent  of  the  total  public  and  private  land  area. 

•  Of  the  forest  land,  61  thousand  acres  (25  thousand  hectares) ,  or  about  5 
percent,  are  classified  as  commercial  timberland. 

•  Private  ownership  accounts  for  38  thousand  acres  (16  thousand  hectares) ,  or 
63  percent  of  the  commercial  timberland. 

•  Aspen  is  the  predominant  forest  type  on  40  percent  of  the  commercial  timber- 
land.  Douglas-fir  ranks  second  with  24  percent  followed  by  spruce-subalpine  fir 
with  22  percent.   The  remaining  14  percent  is  white  fir  forest  type. 

•  Sixty-nine  percent  of  the  aspen  forest  type  is  privately  owned. 

•  Seventy  percent  of  the  commercial  timberland  is  in  sawtimber  stands; 
poletimber  stands  occupy  18  percent;  the  remaining  12  percent  is  in  sapling  and 
seedling  stands. 

•  Over  64  percent  of  the  sawtimber  stands  is  in  private  ownership. 

•  Nearly  53  percent  of  the  commercial  timberland  is  in  the  20  to  49  cubic-foot 
productivity  class. 

Inventory 

•  Growing  stock  volume  is  102  million  cubic  feet  (3  million  cubic  meters)  with 
only  51  percent  in  softwood  sawtimber  trees. 

•  Rough,  rotten,  and  salvable  dead  trees  account  for  11  million  cubic  feet 
(0.3  million  cubic  meters),  or  10  percent  of  the  total  sound  wood  volume. 

•  About  87  percent  of  the  332  million  board  feet1  of  sawtimber  volume  is  in 
sawtimber  trees  less  than  23.0  inches  d.b.h. 

•  Aspen  makes  up  43  percent  of  the  growing  stock  volume. 

•  Subalpine  fir  (16  percent),  white  fir  (15  percent),  and  Engelmann  spruce  (13 
percent)  make  up  44  percent  of  the  growing  stock  volume  and  58  percent  of  the 
sawtimber  volume.   Species  sharing  the  remaining  percentage  are  Douglas-fir, 
limber  pine,  and  pinyon/juniper . 2 

•  Private  owners  control  66  percent  of  the  growing  stock  volume  and  64  percent 
of  the  sawtimber  volume. 


international  1/4-inch  rule. 

2Although  pinyon/juniper  usually  occurs  on  unproductive  forest  land,  when  it 
occurs  in  mixtures  with  other  species  on  productive  sites,  it  is  reported  in  the 
commercial  timberland  statistics. 


Growth  and  Mortality 

•  Net  annual  growth  of  growing  stock  totals  2,481  thousand  cubic  feet  (70 
thousand  cubic  meters)  with  64  percent  occurring  in  aspen  species.   Growth  and 
mortality  were  not  measured  for  pinyon  and  juniper  trees. 

•  About  70  percent  of  the  total  net  growth  is  on  private  lands. 

•  The  annual  mortality  of  512  thousand  cubic  feet  (15  thousand  cubic  meters) 
offsets  17  percent  of  the  gross  annual  growth. 

•  Sixty-four  percent  of  the  mortality  occurs  in  the  subalpine  fir  species. 

DATA  RELIABILITY 

Individual  cells  within  tables  should  be  used  with  caution.   Some  are  based  on 
very  small  sample  sizes,  thus  resulting  in  high  sampling  errors.   The  standard  error 
percents  shown  in  tables  1  and  2  were  calculated  at  the  67  percent  confidence  level. 

Table  l.--Area  of  forest  land  and  percent  standard  error  for  Central  Utah,    1976 


Item 


Softwood  types 


Acres 


Percent 

standard 

error 


Hardwood  types 


Acres 


Percent 

standard 

error 


All  types 


Acres 


Percent 

standard 

error 


Commercial  timberland 

Other  forest  land: 

Unproductive  reserved 
Unproductive  nonreserved 


36,554 


14.9 


24,140 


27.7 


60,694 


12.5 


72,409 

3.3 

1,630 

22.2 

74,039 

3.3 

949,095 

1.0 

208,225 

4.1 

1,157,320 

.9 

Table  2. --Net  volume  and  net  annual  growth  and  annual  mortality  of  growing  stock  and  sawtimber 
on  oommeraial  timberland,  with  percent  standard  error  for  Central  Utah,    1976 


Item 


Softwoods 

Hardwoods 

All  s 

pecies 

:  Percent 

:  Percent 

:  Percent 

Volume 

: standard 
:   error 

Volume 

: standard 
:  error 

Volume 

:  standard 
:   error 

58,509 

16.9 

43,285 

22.4 

101,794 

14.5 

248,217 

18.0 

83,616 

31.3 

331,833 

17.1 

895,052 

32.1 

1,586,395 

26.9 

2 

,481,447 

21.1 

5,789,904 

30.9 

4,006,903 

37.5 

9 

,796,807 

25.1 

460,386 

55.1 

52,021 

72.9 

512,407 

49.9 

1,749,890 

65.0 

107,391 

2100.0 

1 

,857,281 

61.5 

Net  volume: 

Growing  stock  (M  cubic  feet) 
Sawtimber  (M  board  feet1) 

Net  annual  growth: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 

Annual  mortality: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 


international  1/4-inch  rule. 
Computed  standard  error  exceeds  100  percent. 


TERMINOLOGY  AND  DATA  TABLES 


Hie  following  terminology  section  contains  definitions,  taken  directly  from  the  Forest 
Service  Forest  Survey  Handbook,  that  are  relevant  to  the  timber  resource  data  presented 
in  this  resource  bulletin-   Forest  area  and  timber  resource  data  for  Central  Utah  are 
displayed  in  tables  3  through  23. 

TERMINOLOGY 

Land 

Bureau  of  the  Census. --The  area  of  dry  land  and  land  temporarily  or  partly 
covered  by  water,  such  as  marshes,  swamps,  and  river  flood  plains;  streams,  sloughs, 
estuaries,  and  canals  less  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs, 
and  ponds  less  than  40  acres  in  area. 

Water 

Census  water. --As  defined  by  the  Bureau  of  the  Census,  streams,  sloughs,  estuaries, 
and  canals  more  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
more  than  40  acres  in  area. 

Noncensus  water .--The  same  as  defined  by  the  Bureau  of  the  Census,  except  minimum 
width  of  streams,  etc.,  is  120  feet  and  minimum  size  of  lakes,  etc.,  is  1  acre. 

Land  Use  Classes 

Forest  land. --Land  at  least  16.7  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  had  such  tree  cover,  and  not  currently  developed  for  nonforest  use. 

Commercial  timber land. --Forest  land  producing  or  capable  of  producing  crops  of 
industrial  wood  and  not  withdrawn  from  timber  utilization.   (Note:  Areas  qualifying 
have  the  capability  of  producing  in  excess  of  20  cubic  feet  per  acre  per  year  of 
industrial  wood  under  management.   Currently  inaccessible  and  inoperable  areas  are 
included,  except  when  the  areas  involved  are  small  and  unlikely  to  become  suitable  for 
production  of  industrial  wood  in  the  foreseeable  future.) 

Productive-reserved  forest  land. --Forest  land  sufficiently  productive  to  qualify 
as  commercial  timberland,  but  withdrawn  from  timber  utilization  through  statute, 
administrative  designation,  or  exclusive  use  for  Christmas  tree  production. 

Other  forest  land.--(l)  Forest  land  incapable  of  producing  20  cubic  feet  per  acre 
of  industrial  wood  under  management,  because  of  adverse  site  conditions;  (2)  unproduct ive- 
Ireserved  forest  land. 

Nonforest  land. --Land  that  has  never  supported  forests  and  lands  formerly  forested 
where  use  for  timber  management  is  precluded  by  development  for  other  uses. 


Public  Ownership  Classes 

National  Forest  land. --Federal  lands  legally  designated  as  National  Forest  or 
purchase  units,  and  other  lands  under  the  administration  of  the  Forest  Service, 
including  experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Bureau  of  Land  Management  lands . --Federal  lands  administered  by  the  Bureau  of  Land 
Management . 


Indian  lands . --Tribal  lands  held  in  fee  by  the  Federal  Government,  but  administered 
for  Indian  tribal  groups  and  Indian  trust  allotments. 

Miscellaneous  Federal  lands . --Federal  lands  other  than  the  following:  (1J  National 
Forest  lands;  (2)  lands  administered  by  the  Bureau  of  Land  Management;  and  (3)  Indian 
lands. 

State. --Lands  owned  by  States,  or  lands  leased  to  these  governmental  units  for  50 
years  or  more. 

County  and  municipal  lands . --Lands  owned  by  counties  and  local  public  agencies  or 
municipalities,  or  lands  leased  to  these  governmental  units  for  50  years  or  more. 

Private  Ownership  Classes 

Forest  industry  lands . --Lands  owned  by  companies  or  individuals  operating  wood- 
using  plants. 

Farmer-owned  lands . --Lands  owned  by  farm  operators.   (Note:  These  exclude  lands 
leased  by  farm  operators  from  nonfarm  owners,  such  as  railroad  companies  and  States.) 

Miscellaneous  private  lands . --Privately  owned  lands  other  than  forest  industry  and 
farmer-owned  lands. 

Forest  Type  and  Tree  Species 

Forest  types. --A  classification  of  forest  land  based  upon  the  species  forming  a 
plurality  of  live-tree  stocking. 

Forest  trees. --Woody  plants  having  a  well-developed  stem  and  usually  more  than  12 
feet  in  height  at  maturity. 

Commercial  species . --Tree  species  presently  or  prospectively  suitable  for  indus- 
trial wood  products. 

Softwoods . --Coniferous  trees,  usually  evergreen,  having  needles  or  scalelike 
leaves . 

Hardwoods . --Dicotyledonous  trees,  usually  broad-leaved  and  deciduous. 

Area  Condition  Classes 

Stocking. --Stocking  is  an  effort  to  express  the  extent  to  which  growing  space  is 
effectively  utilized  by  present  or  potential  growing  stock  trees  or  commercial  species. 
"Percent  of  stocking"  is  synonymous  with  "percentage  of  growing  space  occupied"  and 
means  the  ratio  of  actual  stocking  to  full  stocking  for  comparable  sites  and  stands. 
Basal  area  is  used  as  a  basis  for  measuring  stocking. 

"Stocking  percentages"  express  current  area  occupancy  in  relation  to  specified 
standards  for  full  stocking  based  on  number,  size,  and  spacing  of  trees  considered 
necessary  to  fully  utilize  the  forest  land. 

Full  utilization  of  the  site  is  assumed  to  occur  over  a  range  of  basal  area. 
As  an  interim  guide  60  percent  of  the  normal  yield  table  values  has  been  used  to 
establish  the  lower  limit  of  the  range  which  represents  full-site  occupancy.   This 
is  called  100-percent  stocking.   The  upper  limit  of  full  stocking  has  been  set  at 
132  percent.   Sites  with  less  than  100-percent  stocking  represent  understocking  with 
less  than  full-site  occupancy.   Overstocking  is  characterized  by  sites  with  over  133- 
percent  stocking. 


Class  10. --Area  fully  stocked  (100-132  percent)  with  desirable  trees  and  not 
overstocked  (133  percent  or  more). 

Class  20. --Area  fully  stocked  with  desirable  trees,  but  overstocked  with  all  live 
trees. 

Class  30. --Areas  medium  to  fully  stocked  (60-99  percent)  with  desirable  trees  and 
with  less  than  30  percent  of  the  area  controlled  by  other  trees  and  (or)  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. --Areas  medium  to  fully  stocked  with  desirable  trees  and  with  50  percent 
or  more  of  the  area  controlled  by  other  trees  and  (or)  conditions  that  ordinarily  pre- 
vent occupancy  by  desirable  trees. 

Class  50. --Areas  poorly  stocked  (16.7-59  percent)  with  desirable  trees,  but  fully 
stocked  with  growing  stock  trees. 

Class  60. --Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing  stock  trees. 

Class  70. --Areas  nonstocked  (less  than  16.7  percent)  or  poorly  stocked  with 
desirable  trees,  and  poorly  stocked  with  growing  stock  trees. 

Class  80. --Low-risk  old-growth  stands. 

Class  90. --High-risk  old-growth  stands. 

Nonstocked. --Areas  less  than  16.7  percent  stocked  with  growing  stock  trees. 

Class  of  Timber 

Growing  stock  trees. --Live  trees  of  commercial  species  qualifying  as  desirable  or 
acceptable  trees.   (Note:  Excludes  rough,  rotten,  and  dead  trees.) 

Desirable  trees . --Growing  stock  trees  (a)  having  no  serious  defect  in  quality 

limiting  present  or  prospective  use  for  timber  products;  (b)  of  relatively  high  vigor; 

and  (c)  containing  no  pathogens  that  may  result  in  death  or  serious  deterioration 
before  rotation  age. 

Acceptable  trees. --Growing  stock  trees  that  meet  specified  standards  of  size  and 
quality,  but  not  qualifying  as  desirable  trees. 

Rough  trees. --(1)  Live  trees  of  commercial  species  that  do  not  contain  at  least 

one  12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or 

prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 

from  defect  primarily  because  of  roughness  or  poor  form;  (2)  all  live  trees  of  non- 
commercial species. 

Rotten  trees. --Live  trees  of  commercial  species  that  do  not  contain  at  least  one 
12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or  pro- 
spectively, and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 
from  defect  primarily  because  of  rot;  that  is,  when  more  than  50  percent  of  the  cull 
volume  (cubic-foot  basis)  in  a  tree  is  rotten. 

Cull . --Portions  of  a  tree  that  are  unusable  for  industrial  wood  products  because 
of  rot,  form,  or  other  defect. 

Salvable  dead  trees. --Standing  or  down  dead  trees  that  are  considered  merchantable 
by  Rocky  Mountain  Regional  standards. 


Mortality  trees . --Trees  formerly  growing  stock  dying  from  natural  causes  during 
a  specified  period,  usually  annually. 

Saw  log  portion. --That  part  of  the  bole  of  sawtimber  trees  between  the  stump  and 
the  saw  log  top.   A- 1-foot  stump  is  used. 

Upper-stem  portion. --That  part  of  the  bole  of  sawtimber  trees  above  the  saw  log 
top  to  a  minimum  top  diameter  of  4.0  inches  outside  bark  or  to  the  point  where  the 
central  stem  breaks  into  limbs,  whichever  occurs  first. 

Tree  Size  Classes 

Seedlings . --Live  trees  less  than  1.0  inch  in  diameter  at  breast  height. 
Saplings . --Trees  1.0-4.9  inches  in  diameter  at  breast  height. 

Poletimber  trees . --Trees  at  least  5.0  inches  in  d.b.h.,  but  smaller  than  sawtimber 

size. 

Sawtimber  trees. --Trees  exceeding  poletimber  size.  In  the  Intermountain  States, 
the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0  inches,  and  11.0  inches  for  hardwoods. 

Volume 

Net  volume. --Gross  volume  less  deductions  for  rot,  sweep,  or  other  defect  affect- 
ing use  for  timber  products. 

Growing  stock  volume. --Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  4.0-inch  top  (of  central  stem)  outside  bark. 
Net  volume  equals  gross  volume  less  deduction  for  rot  and  missing  bole  sections. 

Sawtimber  volume. --Net  volume  in  board  feet  of  sawtimber  trees  of  commercial 
species.   Net  volume  equals  gross  volume  less  deduction  for  rot,  sweep,  crook,  and 
other  defects  that  affect  use  for  lumber. 

Growth  and  Mortality 

Net  annual  growth. --The  increase  in  net  growing  stock  volume  of  a  specified  size 
class  for  a  specific  year.   (Note:  Components  of  net  annual  growth  include  the  increment 
in  net  volume  of  trees  at  the  beginning  of  the  specific  year  surviving  to  its  end, 
plus  net  volume  of  trees  reaching  the  size  class  during  the  year,  minus  the  net  volume 
of  trees  that  died  during  the  year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year.) 

Mortality. --Number  or  sound-wood  volume  of  growing  stock  trees  dying  from  natural 
causes  during  a  specified  period. 

Site 

Site  class. --A  classification  of  forest  land  in  terms  of  inherent  capacity  to 
grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  net  annual  growth  of  growing  stock 
(not  including  thinnings  or  mortality  loss)  attainable  at  culmination  of  mean  net 
annual  growth  over  age.   Height-age  relationships  are  usually  used  as  indicators  of 
the  specified  volume-site  class. 


Stand-Size  Classes 

Sawtimber  stands . --Stands  at  least  16.7  percent  stocked  with  "rowing  stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber  or  poletimber  trees,  and  with  sawtimber 
stocking  at  least  equal  to  poletimber  stocking. 

Poletimber  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees 
in  which  half  or  more  of  this  stocking  is  in  poletimber  and  (or)  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 

Sapling-seedling  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock 
trees  in  which  more  than  half  of  the  stocking  is  saplings  and  (or)  seedlings. 

Non stocked  land. --Commercial  timberland  less  than  16.7  percent  stocked  with 
growing  stock  trees. 


Table  5. --Total  area  in  Central  Utah  by  ownership  class,    1976 


Ownership  class 


Acres 


Hectares 


National  Forest 

Bureau  of  Land  Management 

Indian 

Miscellaneous  Federal 

State 

County  and  municipal 

Private 

Total  land  area 

Census  water 

Gross  area1 


1,933,845 

5,936,581 

36,844 

281,601 

905,799 

1,030 

1,765,420 


10,861,120 


38,528 


10,899,648 


782,603 

2,402,459 

14,910 

113,960 

366,565 

417 

714,443 


4,395,357 


15,592 


4,410,949 


^.S.  Bureau  of  the  Census,  land  and  water  area  of  the  United  States,  1970. 


Table  4 .--Land  area  in  Central  Utah  by  major  land  class  and  ownership  class,    1976 


Ownership  class 

Land  class 

Public          :          Private 

:    Acres 

:   Hectares   :    Acres    :   Hectares 

Commercial  timberland  22,364 

Productive  reserved 
Other  forest  land: 

Unproductive  reserved 

Unproductive  nonreserved 

Total  forest  land 

Nonforest  land 

Total  land  area 7,161,855 


9,050 


38,330 


2,898,311    1,765,420 


15,512 


73,785 
857,748 

29,860 

347,120 

254 
299,572 

102 

121,233 

953,897 

386,030 

338,156 

136,847 

6,207,958 

2,512,281 

1,427,264 

577,596 

714,443 


Table  5  .--Area  of  commercial  timberland  in  Central  Utah  by  forest  type, 
stand-size  class,   and  site  class,   public  owned,    1976 


Forest  type  and 

Site  class 

:   Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

:   20-49 

:   acres 

Acres 


Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Spruce-subalpine  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

White  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


1,482 


1,482 


1,482 


1.482 


1,838 


2,964 
427 
863 


1,219 


1,725 
636 
619 


2,999 


2,999 


2,080 


2,080 


5,512 


8,136 


;,136    12,746 


4,802 
427 
863 


1,838     4,254 6,092 


4,426 
636 
619 


1,219  2,980  5,681 


2,999 


2,999 


849 

2,929 

2,001 

2,001 

2,662 

2,662 

7,592 


5,538 

15,156 

3,064 

3,064 

4,144 

4,144 

22,364 
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Table  6  .--Area  of  commercial  timberland  in  Central  Utah  by  forest  type, 
stand-size  class,   and  site  class,   private  owned,    1976 


Forest  type  and     : Site  class :  Total 

stand-size  class     :   165+   :  120-164  :  85-119   :   50-84   :   20-49   :   acres 


Acres 


Douglas-fir: 

Sawtimber  --       --       --       2,632  3,098      5,730 

Poletimber  --       --       --         --  1,925      1,925 

Sapling  and  seedling  --       --       --         --  975       975 

Nonstocked  -- -- -- -- 

Total                 -- -- -- 2,632  5,998 8,630 

Spruce-subalpine  fir: 

Sawtimber  --        --    1,549       2,058  2,825      6,432 

Poletimber  --        --       --          --  533        533 

Sapling  and  seedling  --       --       --         --  574       574 

Nonstocked  -- -- -- -- -_- — 

Total                 -- 1,549 2,058  5,952 7,539 

White  fir: 

Sawtimber  --       --       --       5,613  --      5,613 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  -- -_- -- 5,613 -_- 5,613 

Aspen: 

Sawtimber  --        --       --       7,203  2,460      9,663 

Poletimber  --        --       --         --  5,164      5,164 

Sapling  and  seedling  --       --       --         --  1,721      1,721 

Nonstocked 


Total                 -- -- -- 7,203  9,345  16,548 

All  types: 

Sawtimber  --        --    1,549      17,506  8,383  27,438 

Poletimber  --        --       --          --  7,622  7,622 

Sapling  and  seedling      --        --       --          --  3,270  3,270 

Nonstocked  -- -- -- -- -- -- 

Total     -- 1,549 17,506  19,275  38,330 
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Table  7 .--Area  of  commercial  timberland  in  Central  Utah 
by  forest  type,    stand-size  class,   and  site 
class,    summary — public  and  private,    1976 


Forest  type  and 

Site  cl 

ass 

:   Total 

stand-size  class     : 

165+ 

:  120-164 

:  85-119 

50-84 

:   20-49 

acres 

Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

-- 

-- 

-- 

Acres   -  -  - 
4,470 

6,062 
2,352 
1,838 

10,532 
2,352 
1,838 

Total 

-- 

-- 

-- 

4,470 

10,252 

14,722 

Spruce-subalpine  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

-- 

-- 

3,031 

3,277 

4,550 
1,169 
1,193 

10,858 
1,169 
1,193 

Total 

-- 

-- 

3,031 

3,277 

6,912 

13,220 

White  fir: 

Sawtimber  --        --       --       8,612        --      8,612 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -~ -- -- -- -- 

Total  -- -_- -_- 8,612 8,612 

Aspen: 

Sawtimber  --        --       --       9,283 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  -- -_- -- 9,283    14,857     24,140 

All  types: 

Sawtimber  --        --    3,031      25,642 

Poletimber 

Sapling  and  seedling 

Nonstocked  --        --       -- -- -- -- 

Total --  --    3,031      25,642    32,021     60,694 


3,309 

12,592 

7,165 

7,165 

4,383 

4,383 

13,921 

42,594 

10,686 

10,686 

7,414 

7,414 
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Table  21. — Net  annual  growth  of  growing  stock  and  sawtimber  on  commercial  timberland  in 
Central  Utah  by  ownership  class  and  species,    1976 


Species 

Ownership  class 

Douglas-fir  \ 

Limber 
pine 

:  Subalpine  : 
fir    : 

...  ..   _.   :  Engelmann  : 
White  fir     6 

:   spruce   : 

Total 
softwoods 

\       Aspen   \ 

All  species 

GROWING  STOCK 

Public 

58,858 

2,184 

44,422 

113,911      112,553 

331,928 

415,960 

747,888 

Private 

137,082 

2,891 

64,460 

194,557      164,134 

563,124 

1,170,435 

1,733,559 

Total 

195,940 

5,075 

108,882 

308,468      276,687 

895,052 

1,586,395 

2,481,447 

GROWING  STOCK 

-  -  -  Cubic  meters   -   -   - 

Public 

1,666 

62 

1,258 

3,226        3,187 

9,399 

11,779 

21,178 

Private 

3,882 

82 

1,825 

5,509        4,648 

15,946 

33,143 

49,089 

Total 

5,5-18 

144 

3,083 

8,735        7,835 

25,345 

44,922 

70,267 

SAWTIMBER 

iet,   International  1/4-inch 

y*ijl '  o 

Public 

319,722 

1,782 

648,378 

642,357      531,868 

2 

144,107 

1,173,938 

3,318,045 

Private 

612,355 

4,468 

1 

,142,952 

1,081,942      804,080 

3 

,645,797 

2,832,965 

6,478,762 

Total 

932,077 

6,250 

1 

,791,330 

1,724,299    1,335,948 

5 

789,904 

4,006,903 

9,796,807 

Table  22. --Annual  mortality  of  growing  stock  and  sawtimber  on  commercial 
timberland  in  Central  Utah  by  ownership  class,   and  softwoods 
and  hardwoods,    1976 


Species  group 
and  ownership  class 


Growing  stock 


Sawtimber 


Softwoods 


Cubic  feet  -         -  Cubic  meters  -         -  Board  feet1 


Public 
Private 

Total 

Hardwoods: 

Public 
Private 

Total 


200,223 
260,163 


460,386 


13,304 
38,717 


52,021 


international  1/4-inch  rule 


5,670 
7,367 


13,037 


377 
1,096 


1,473 


687,302 
1,062,588 


1,749,890 


31,885 
75,506 


107,391 
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Table  23. --Annual  mortality  of  growing  stock  and  sawtimber  on  commercial 
timberland  in  Central  Utah  by  cause  of  death  and  species; 
public  and  private,    1976 


Cause  of  death 


Species 


_   .    _.  :  Subalpine  •   .    r.  :   Total    : 
Douglas -fir     -.      White  fir    ,.    ,     Aspen 
:    fir    :         :  softwoods  :    r 


All  species 


Insects 

Disease 

Fire 

Animal 

Weather 

Suppression 

Unknown 

Logging 

Total 


115,558 


115,558 


GROWING  STOCK 

-  Cubic  feet   - 


115,558 


325,538    19,290    344, 82* 


32,596 


19,425 


115,558 
32,596 


19,425 
344,828 


325,538    19,290    460,386     52,021      512,407 


GROWING  STOCK 

-  Cubic  meters 


Insects 

Disease 

Fire 

Animal 

Weather 

Suppression 

Unknown 

Logging 

Total 


3,273 


3,273 


9,218 


9,218 


3,273 


546      9,764 


923 


550 


546     13,037      1,473 


3,273 
923 


550 
9,764 


14,510 


Insects 

Disease 

Fire 

Animal 

Weather 

Suppression 

Unknown 

Logging 

Total 


258,492 


258,492 


SAWTIMBER 
Board  feet,   International  1/4-inch  rule 

258,492 


1,491,398 


258,492 


107,391      107,391 
1,491,398        --   1,491,398         --    1,491,398 


1,749,890    107,391    1,857,281 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  273  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,    Utah   (in   cooperation   with   Utah   State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 
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INTRODUCTION 


A  comprehensive  timber  resource  study  was  conducted  on  public  and  private  lands, 
except  National  Forest  land,  in  Southeastern  Utah  in  1975-1976  by  the  Utah  Department 
of  Natural  Resources,  Division  of  State  Lands  and  Forestry,  in  cooperation  with  the 
Division  of  State  and  Private  Forestry,  Forest  Service,  Region  4,  and  the  Intermountain 
Forest  and  Range  Experiment  Station. 

Southeastern  Utah  is  comprised  of  Carbon,  Emery,  Grand,  and  San  Juan  Counties 
(fig.  1).   The  total  land  area  is  11.1  million  acres  (4.5  million  hectares).   The 
Bureau  of  Land  Management  administers  the  largest  portion  of  this  land,  6.0  million 
acres  (2.4  million  hectares).   The  ownership  of  the  remainder  is  Indian,  1.4  million 
acres  (0.6  million  hectares);  private,  1.3  million  acres  (0.6  million  hectares);  State, 
1.0  million  acres  (0.4  million  hectares);  Forest  Service,  0.8  million  acres  (0.3 
million  hectares);  and  other  public,  0.6  million  acres  (0.2  million  hectares). 

The  data  presented  here  are  for  public  and  private  lands,  BUT  EXCLUDE  NATIONAL 
FOREST  OWNERSHIP. 
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Figure   1.- -Southeastern  Utah  counties,    Carbon,    Emery,    Grand,    and  San  Juan. 


Highlights  show  the  area  of  commercial  timberland  in  comparison  to  total  forest 
land  area,  and  the  distribution  of  this  area  by  forest  type,  stand-size  class,  and 
site  class.   Discussions  of  the  data  reliability  and  terminology  are  included.   These 
two  items  should  be  reviewed  carefully  when  using  this  information. 

|  HIGHLIGHTS 

Area 

•  The  forest  land  area  is  2.7  million  acres  (1.1  million  hectares),  or  27  per- 
cent of  the  total  public  and  private  land  area. 

•  Of  the  forest  land,  253  thousand  acres  (103  thousand  hectares)  or  about  9 
percent  is  classified  as  commercial  timberland. 

•  Public  ownership  accounts  for  152  thousand  acres  (62  thousand  hectares) ,  or 
60  percent,  of  the  commercial  timberland. 

•  Aspen  forest  type  occupies  30  percent  of  the  commercial  timberland.   Of  this, 
54  percent  is  privately  owned. 

•  The  predominant  softwood  forest  types  are  Douglas-fir  and  ponderosa  pine  which 
together  occupy  51  percent  of  the  commercial  timberland.   The  remaining  area  con- 
sists of  spruce-subalpine  fir,  limber  pine,  pinyon-juniper1 ,  white  fir,  aspen,  and 
a  negligible  amount  of  cottonwood. 

•  Sixty-nine  percent  of  the  commercial  timberland  is  sawtimber  stands;  poietimber 
stands  occupy  18  percent.   The  remaining  13  percent  is  in  sapling  and  seedling 
stands  or  nonstocked. 

•  Nearly  64  percent  of  the  sawtimber  stands  is  in  public  ownership. 

•  Nearly  56  percent  of  the  commercial  timberland  is  in  the  20  to  49  cubic-foot 
productivity  class. 

Inventory 

•  Growing  stock  volume  amounts  to  359  million  cubic  feet  (10  million  cubic 
meters)  with  53  percent  in  softwood  sawtimber  trees. 

•  Rough,  rotten,  and  salvable  dead  trees  comprise  30  million  cubic  feet  (1 
million  cubic  meters),  or  about  8  percent,  of  the  total  sound  wood  volume. 

•  Eighty-four  percent  of  the  1,246  million  board  feet2  of  sawtimber  volume  is 
in  sawtimber  trees  less  than  23.0  inches  d.b.h. 

•  Aspen  makes  up  37  percent  of  the  total  growing  stock  volume. 


:The  area  occupied  by  pinyon-juniper  forest  type  classified  as  commercial  is  so 
classified  because  the  site  index  for  other  associated  species  in  these  stands  (usually 
ponderosa  pine  or  Douglas-fir)  was  high  enough  to  produce  20  cubic  feet  per  acre  per 
year  average  annual  growth,  and  nonstockable  indicators  were  not  present  in  sufficient 
quantities  to  lower  yield  capability  below  20  cubic  feet  per  acre  per  year.   Although 
pinyon/ juniper  usually  occurs  on  unproductive  forest  land,  when  it  occurs  in  mixtures 
with  other  species  on  productive  sites,  it  is  reported  in  the  commercial  timberland 
statistics. 

international  1/4-inch  rule. 


•  Douglas-fir  (24  percent),  subalpine  fir  (19  percent),  and  F.ngelmann  spruce  (9 
percent)  make  up  52  percent  of  the  total  growing  stock  volume  and  61  percent  of 
the  total  sawtimber  volume.   Species  sharing  the  remaining  percentage  are  ponderosa 
pine,  limber  pine,  pinyon/juniper,  and  white  fir. 

•  Public  owners  control  53  percent  of  the  growing  stock  volume  and  57  percent 
of  the  sawtimber  volume. 

Growth  and  Mortality 

•  Net  annual  growth  of  growing  stock  totals  8,127  thousand  cubic  feet  (250 
thousand  cubic  meters)  with  41  percent  occurring  in  aspen  species.   Growth  and 
mortality  are  not  measured  for  pinyon  and  juniper  trees. 

•  Net  growth  is  divided  equally  between  public  and  private  owners. 

•  The  annual  mortality  of  1,930  thousand  cubic  feet  (55  thousand  cubic  meters) 
offsets  19  percent  of  the  gross  annual  growth. 

•  Disease,  insects,  and  weather  account  for  47  percent  of  the  mortality.   The 
remainder  is  caused  by  fire,  animal,  and  unknown  factors. 

•  Sixty-one  percent  of  the  mortality  occurs  in  the  aspen  species. 

DATA  RELIABILITY 

Individual  cells  within  tables  should  be  used  with  caution.   Some  are  based  on 
very  small  sample  sizes,  thus  resulting  in  high  sampling  errors.   The  standard  error 
percents  shown  in  tables  1  and  2  were  calculated  at  the  67  percent  confidence  level. 


Table  \.--Avea  of  forest  land  and  percent  standard  error  for  Southeastern  Utah,   1976 


Softwood 

types 

Hardwood 

types 

All 

types 

Item 

Percent 

Percent 

:  Percent 

Acres 

standard 

Acres 

standard 

Acres 

: standard 

error 

error 

:   error 

Commercial  timberland 

176,550 

10.7 

76,831 

17.4 

253,381 

8.3 

Productive  reserved 

4,490 

13.8 

586 

39.0 

5,076 

12.9 

Other  forest  land: 

Unproductive  reserved 

61,596 

3.7 

139 

69.4 

61,735 

3.7 

Unproductive  nonreserved 

2,363,054 

1.0 

52,914 

20.6 

2,415,968 

1.0 

Table  2. --Net  volume  and  net  annual  growth  and  annual  mortality  of  growing  stock  and  sawtimber 
on  oommeroial  timberland,  with  percent  standard  error  for  Southeastern  Utah,   1976 


Item 


Sot r wood  5 

Hardwoods 

All  s 

pecies 

:  Percent 

:  Percent 

:  Percent 

Volume 

: standard 
:   error 

Volume 

: standard 
:   error 

Volume 

: standard 
:   error 

224,989 

11.8 

133,886 

14.9 

358,875 

9.5 

940,634 

12.9 

305,002 

21.1 

1 

245,636 

11.3 

4 

813,086 

13.3 

3 

,313,572 

19.6 

8 

126,658 

11.3 

23 

,315,363 

17.6 

16 

,467,683 

37.0 

39 

783,046 

17.5 

744,153 

28.7 

1 

,185,535 

36.6 

1 

,929,688 

26.3 

2 

,804,768 

28.9 

2 

,324,739 

54.4 

5 

,129,507 

30.9 

Net  volume: 

Growing  stock  (M  cubic  feet) 
Sawtimber  (M  board  feet1) 

Net  annual  growth: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 

Annual  mortality: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 


International  1/4-inch  rule. 


TERMINOLOGY  AND  DATA  TABLES 

The  following  terminology  section  contains  definitions  taken  directly  from  the 
Forest  Service  Forest  Survey  Handbook  that  are  relevant  to  the  timber  resource  data 
presented  in  this  resource  bulletin.   Forest  area  and  timber  resource  data  for  South- 
eastern Utah  are  displayed  in  tables  3  through  23. 


TERMINOLOGY 

Land 

Bureau  of  the  Census. --The  area  of  dry  land  and  land  temporarily  or  partly  covered 
by  water,  such  as  marshes,  swamps,  and  river  flood  plains;  streams,  sloughs,  estuaries, 
and  canals  less  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
less  than  40  acres  in  area. 

Water 

Census  water. --As  defined  by  the  Bureau  of  the  Census:  streams,  sloughs,  estuaries, 
and  canals  more  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
more  than  40  acres  in  area. 

Noncensus  water. --The  same  as  defined  by  the  Bureau  of  the  Census,  except  minimum 
width  of  streams,  etc.,  is  120  feet  and  minimum  size  of  lakes,  etc.,  is  1  acre. 

Land  Use  Classes 

Forest  land. --Land  at  least  16.7  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  had  such  tree  cover,  and  not  currently  developed  for  nonforest  use. 

Commercial  timberland. --Forest  land  producing  or  capable  of  producing  crops  of 
industrial  wood  and  not  withdrawn  from  timber  utilization.   (Note:  Areas  qualifying 
have  the  capability  of  producing  in  excess  of  20  feet  per  acre  per  year  of  industrial 
wood  under  management.   Currently  inaccessible  and  inoperable  areas  are  included, 
except  when  the  areas  involved  are  small  and  unlikely  to  become  suitable  for  production 
of  industrial  wood  in  the  foreseeable  future.) 

Productive-reserved  forest  land. --Forest  land  sufficiently  productive  to  qualify 
as  commercial  timberland,  but  withdrawn  from  timber  utilization  through  statute, 
administrative  designation,  or  exclusive  use  for  Christmas  tree  production. 

Other  forest  land .--(I)  Forest  land  incapable  of  producing  20  cubic  feet  per  acre 
of  industrial  wood  under  management,  because  of  adverse  site  conditions; 
(2)  unproductive-reserved  forest  land. 

Nonforest  land. --Land  that  has  never  supported  forests  and  lands  formerly  forested 
where  use  for  timber  management  is  precluded  by  development  for  other  uses. 

Public  Ownership  Classes 

National  Forest  land. --Federal  lands  legally  designated  as  National  Forest  or 
purchase  units,  and  other  lands  under  the  administration  of  the  Forest  Service, 
including  experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Bureau  of  Land  Management  lands . --Federal  lands  administered  by  the  Bureau  of  Land 
Management. 


Indian  lands . --Tribal  lands  held  in  fee  by  the  Federal  Government,  but  administered 
for  Indian  tribal  groups  and  Indian  trust  allotments. 

Miscellaneous  Federal  lands . --Federal  lands  other  than  the  following:  (1)  National 
Forest  lands;  (2)  lands  administered  by  the  Bureau  of  Land  Management;  and  (3)  Indian 
lands . 

State. --Lands  owned  by  States,  or  lands  leased  to  these  governmental  units  for  50 
years  or  more. 

County  and  municipal  lands . --Lands  owned  by  counties  and  local  public  agencies  or 
municipalities,  or  lands  leased  to  these  governmental  units  for  50  years  or  more. 

Private  Ownership  Classes 

Forest  industry  lands . --Lands  owned  by  companies  or  individuals  operating  wood- 
using  plants. 

Farmer-owned  lands . --Lands  owned  by  farm  operators.   (Note:  These  exclude  lands 
leased  by  farm  operators  from  nonfarm  owners,  such  as  railroad  companies  and  States.) 

Miscellaneous  private  lands . --Privately  owned  lands  other  than  forest  industry  and 
farmer-owned  lands. 

Forest  Type  and  Tree  Species 

Forest  types. --A  classification  of  forest  land  based  upon  the  species  forming  a 
plurality  of  live-tree  stocking. 

Forest  trees . --Woody  plants  having  a  wel 1 -developed  stem  and  usually  more  than  12 
feet  in  height  at  maturity. 

Commercial  species . --Tree  species  presently  or  prospectively  suitable  for  indus- 
trial  wood  products. 

Softwoods . --Coniferous  trees,  usually  evergreen,  having  needles  or  scalelike 
leaves  . 

Hardwoods . --Dicotyledonous  trees,  usually  broad-leaved  and  deciduous. 

Area  Condition  Classes 

Stocking. --Stocking  is  an  effort  to  express  the  extent  to  which  growing  space  is 
effectively  utilized  by  present  or  potential  growing  stock  trees  or  commercial  species. 
"Percent  of  stocking"  is  synonymous  with  "percentage  of  growing  space  occupied"  and 
means  the  ratio  of  actual  stocking  to  full  stocking  for  comparable  sites  and  stands. 
Basal  area  is  used  as  a  basis  for  measuring  stocking. 

"Stocking  percentages"  express  current  area  occupancy  in  relation  to  specified 
standards  for  full  stocking  based  on  number,  size,  and  spacing  of  trees  considered 
necessary  to  fully  utilize  the  forest  land. 

Full  utilization  of  the  site  is  assumed  to  occur  over  a  range  of  basal  area. 
As  an  interim  guide,  60  percent  of  the  normal  yield  table  values  has  been  used  to 
establish  the  lower  limit  of  this  range  which  represents  full-site  occupancy.   This 
is  called  100-percent  stocking.   The  upper  limit  of  full  stocking  has  been  set  at 
132  percent.   Sites  with  less  than  100-percent  stocking  represent  understocking 
with  less  than  full-site  occupancy.   Overstocking  is  characterized  by  sites  with 
over  133-percent  stocking. 


Class  10. --Area  fully  stocked  (100-132  percent)  with  desirable  trees  and  not 
overstocked  (133  percent  or  more). 

Class  20. --Area  fully  stocked  with  desirable  trees,  but  overstocked  with  all  live 
trees. 

Class  30. --Areas  medium  to  fully  stocked  (60-99  percent)  with  desirable  trees  and 
with  less  than  30  percent  of  the  area  controlled  by  other  trees  and  (or)  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. --Areas  medium  to  fully  stocked  with  desirable  trees  and  with  30  percent 
or  more  of  the  area  controlled  by  other  trees  and  (or)  conditions  that  ordinarily 
prevent  occupancy  by  desirable  trees. 

Class  50. --Areas  poorly  stocked  (16.7-59  percent)  with  desirable  trees,  but  fully 
stocked  with  growing  stock  trees. 

Class  60. --Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing  stock  trees. 

Class  70. --Areas  nonstocked  (less  than  16.7  percent)  or  poorly  stocked  with  desir- 
able trees,  and  poorly  stocked  with  growing  stock  trees. 

Class  80. --Low-risk  old-growth  stands. 

Class  90. --High-risk  old-growth  stands. 

Nonstocked. --Areas  less  than  16.7  percent  stocked  with  growing  stock  trees. 

Class  of  Timber 

Growing  stock  trees. --Live  trees  of  commercial  species  qualifying  as  desirable  or 
acceptable  trees.   (Note:  Excludes  rough,  rotten,  and  dead  trees.) 

Desirable  trees . --Growing  stock  trees  (a)  having  no  serious  defect  in  quality 

limiting  present  or  prospective  use  for  timber  products;  (b)  of  relatively  high  vigor; 

and  (c)  containing  no  pathogens  that  may  result  in  death  or  serious  deterioration 
before  rotation  age. 

Acceptable  trees. --Growing  stock  trees  that  meet  specified  standards  of  size  and 
quality,  but  not  qualifying  as  desirable  trees. 

Rough  trees. --(1)  Live  trees  (commercial  species)  that  do  not  contain  at  least 
one  12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now 
or  prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for 
freedom  from  defect  primarily  because  of  roughness  or  poor  form;  (2)  all  live  trees 
of  noncommercial  species. 

Rotten  trees. --Live  trees  that  do  not  contain  at  least  one  12-foot  saw  log  or  two 
noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or  prospectively,  and  (or)  do 
not  meet  Rocky  Mountain  Regional  specifications  for  freedom  from  defect  primarily 
because  of  rot;  that  is,  when  more  than  50  percent  of  the  cull  volume  (cubic-foot 
basis)  in  a  tree  is  rotten. 

Cull. --Portions  of  a  tree  that  are  unusable  for  industrial  wood  products  because 
of  rot,  form,  or  other  defect. 

Salvable  dead  trees. --Standing  or  down  dead  trees  that  are  considered  merchantable 
by  Rocky  Mountain  Regional  standards. 


Mortality  trees . --Trees  formerly  growing  stock  dying  from  natural  causes  during  a 
specified  period,  usually  annually. 

Saw  log  portion. --That  part  of  the  bole  of  sawtimber  trees  between  the  stump  and 
the  saw  log  top.   A  1-foot  stump  is  used. 

Upper-stem  portion . --That  part  of  the  bole  of  sawtimber  trees  above  the  saw  log  top 
to  a  minimum  top  diameter  of  4.0  inches  outside  bark  or  to  the  point  where  the  central 
stem  breaks  into  limbs,  whichever  occurs  first. 

Tree  Size  Classes 

Seedlings . --Live  trees  less  than  1.0  inch  in  diameter  at  breast  height. 

Saplings . --Trees  1.0-4.9  inches  in  diameter  at  breast  height. 

Poletimber  trees . --Trees  at  least  5.0  inches  in  d.b.h.,  but  smaller  than  sawtimber 
size . 

Sawtimber  trees . --Trees  exceeding  poletimber  size.  hi  the  Intermountain  States, 
the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0  inches,  and  11.0  inches  for  hardwoods. 

Volume 

Net  volume . --Gross  volume  less  deductions  for  rot,  sweep,  or  other  defect  affect- 
ing use  for  timber  products. 

Growing  stock  volume. --Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  4.0-inch  top  (of  central  stem)  outside  bark. 
Net  volume  equals  gross  volume  less  deduction  for  rot  and  missing  bole  sections. 

Sawtimber  volume. --Net  volume  in  board  feet  of  sawtimber  trees  of  commercial 
species.   Net  volume  equals  gross  volume  less  deduction  for  rot,  sweep,  crook,  and 
other  defects  that  affect  use  for  lumber. 

Growth  and  Mortality 

Net  annual  growth. --The  increase  in  net  growing  stock  volume  of  a  specified  size 
class  for  a  specific  year.   (Note:  Components  of  net  annual  growth  include  the  increment 
in  net  volume  of  trees  at  the  beginning  of  the  specific  year  surviving  to  its  end, 
plus  net  volume  of  trees  reaching  the  size  class  during  the  year,  minus  the  net  volume 
of  trees  that  died  during  the  year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year.) 

Mortality. --Number  or  sound-wood  volume  of  growing  stock  trees  dying  from  natural 
causes  during  a  specified  period. 

Site 

Site  class.- -A  classification  of  forest  land  in  terms  of  inherent  capacity  to 
grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  net  annual  growth  of  growing  stock 
(not  including  thinnings  or  mortality  loss)  attainable  at  culmination  of  mean  net 
annual  growth  over  age.   Height-age  relationships  arc  usually  used  as  indicators  of 
the  specified  volume-site  class. 


Stand-Size  Classes 

Sawtimbcr  stands. --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber  or  poletimber  trees,  and  with  sawtimber 
stocking  at  least  equal  to  poletimber  stocking. 

Polet  imber  stands . --Stands  at  least  lb. 7  percent  stocked  with  growing  stock  trees 
in  which  half  or  more  of  this  stocking  is  in  poletimber  and  (or)  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 

Sapling-seedling  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock 
trees  in  which  more  than  half  of  the  stocking  is  saplings  and  (or)  seedlings. 

Nonstocked  land . --Commercial  timberland  less  than  16.7  percent  stocked  with 
growing  stock  trees. 


Table  3. --Total  area  in  Southeastern  Utah  by  ownership  class,    1976 


Ownership  class 


Acres 


Hectares 


National  Forest 

Bureau  of  Land  Management 

Indian 

Miscellaneous  Federal 

State 

County  and  municipal 

Private 

Total  land  area 

Census  water 

Gross  area1 


750,382 
5,990,810 
1,407,126 

568,889 

1,048,274 

922 

1,308,605 


11,075,008 


156,992 


11,232,000 


303,670 
2,424,405 
569,446 
230,222 
424,223 
373 
529,576 


4,481,915 


63,533 


4,545,448 


^.S.  Bureau  of  the  Census,  land  and  water  area  of  the  United  States,  1970. 


Table  4. --Land  area  in  Southeastern  Utah  by  major   land  class  and  ownership  class,    1976 


Ownership  class 

Land  class 

Public         :         Private 

:    Acres 

:   Hectares   :    Acres    :   Hectares 

Commercial  timberland  152,099       61,553      101,282 

Productive  reserved  5,076        2,054 

Other  forest  land: 

Unproductive  reserved 

Unproductive  nonreserved 

Total  forest  land 

Nonforest  land 

Total  land  area  9,016,021     3,648,669    1,308,605 


40,987 


61,735 
2,172,759 

24,983 
879,288 

243,209 

98,424 

2,391,669 

967,878 

344,491 

139,411 

6,624,352 

2,680,791 

964,114 

390,165 

529,576 


Table  5. --Area  of  commercial   timberland  in  Southeastern  Utah  by  forest  type, 
stand-size  class,    and  site  class,   public  owned,    1976 


Forest  type  and 

Site  class 

Total 

stand-size  class 

165  + 

:  120-164 

:  85-119 

50-84 

:   20-49 

acres 

-- 

— 

A< 

?n 

Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

N'onstocked 

10,946 
1,912 

35,213 

917 

4,039 

46,159 

917 

5,951 

Total 

-- 

-- 

-- 

12,858 

40,169 

53,027 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

-- 

-- 

— 

1,950 
5,990 

26,760 
995 

28,710 
6,985 

Total 

-- 

-- 

-- 

7,940 

27,755 

35,695 

Limber  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- -_- -- 5,990 5,990 

Total  -- -- -- 5,990 5,990 

Spruce-subalpine  fir: 

Sawtimber  --  9,435  5,171  --  14,606 

Poletimber  --        --  1,912  1,951  --  3,863 

Sapling  and  seedling  --        --         --  554  --  554 

Nonstocked 

Total  -- 11,347     7,676 19,025 

White  fir: 

Sawtimber  --        --         --     1,451        --      1,451 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  -- -- 1,451 -_- 1,451 

Pinyon-juniper : 

Sawtimber  --        --         --        --     1,910      1,910 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  -- -- -- 1,910 1,910 

Aspen: 


Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


1,141 

14,919 

3,091 

19,151 

1,557 

5,491 

7,102 

14,150 

-- 

-- 

1,179 

1,179 

-- 

-- 

461 

461 

Total  -- -_- 2,698    20,410    11,833     34,941 

Cottonwood: 


Sawtimber  --        --         --        --        62         62 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- -- -- -- -- _ 

Total  -- -- -- -_- 62 62_ 

All  types: 

Sawtimber  --     10,576    34,437    67,036    112,049 

Poletimber  --        --      3,469     7,442     8,019     18,930 

Sapling  and  seedling      --       --        --     2,466     5,218      7,684 

Nonstocked  -- -^ 5,990     7,446     13,436 

Total -- 14,045    50,335    87,719    152,099 
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Table  6 .--Area  of  commercial   timberland  in  Southeastern  Utah  by  forest   type, 
stand-size  class,   and  site  class,   private  owned,    1976 


Forest  type  and 

Site  class 

Total 

stand-size  class 

165+ 

:  120-164 

:  85-119   : 

50-84 

:   20-49 

acres 

-  -  -  -  Acre 

Douglas-fir: 

Sawtimber 

-- 

-- 

-- 

7,844 

15,716 

23,560 

Poletimber 

-- 

-- 

-- 

-- 

1,124 

1,124 

Sapling  and  seedling 

-- 

-- 

-- 

874 

2,875 

3,749 

Nonstocked 

-- 

-- 

-- 

-- 

-- 

-- 

Total 

-- 

-- 

-- 

8,718 

19,715 

28,4  33 

Ponderosa  pine: 

Sawtimber 

-- 

-- 

1,160 

8,167 

9,327 

Poletimber 

-- 

-- 

-- 

-- 

-- 

-- 

Sapling  and  seedling 

-- 

-- 

-- 

-- 

-- 

-- 

Nonstocked 

-- 

-- 

-- 

1,259 

712 

1,971 

Total 

-- 

-- 

-- 

2,419 

8,879 

11,298 

Limber  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- -- 1,259 1,259 

Total  -- -- -- 1,259 1,259 

Spruce-subalpine  fir: 

Sawtimber  --        --      6,876     6,426  --     13,302 

Poletimber  --        --        875     1,159  --      2,034 

Sapling  and  seedling  --        --         --     1,107  --      1,107 

Nonstocked  -- -- -_- -- -_- -- 

Total  -- -- 7,751     8,692 16,443 

White  fir: 


Sawtimber  --        --         --     1,124        --      1,124 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- -- -_- -- ^J_ 

Total  -- -- 1,124 -_- 1,124 

Pinyon-juniper : 

Sawtimber  --        --         --        --       897        897 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- « « -- — "" 

Total  -- -- -- -- 897 897 

Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 


894 

6,504 

7,413 

14,811 

2,411 

8,621 

12,526 

23,558 

-- 

-- 

2,670 

2,670 

-- 

-- 

711 

711 

Total  -- -- 3,305    15,125    23,320     41,750 

Cottonwood: 


Sawtimber  --        --         --        --        78 

Poletimber 

Sapling  and  seedling 

Nonstocked  --        --        --       --        -- 


Total  -- -- « - 78 78_ 

All  types: 

Sawtimber                --        --      7,770  23,058  32,271  63,099 

Poletimber               --        --      3,286  9,780  13,650  26,716 

Sapling  and  seedling      --       --        --  1,981     5,545  7,526 

Nonstocked             _^ — 1,259     2,682  3,941 

Total -- 11,056  36,078  54,148  101,282 
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Table  7 .--Area  of  commercial  timberland  in  Southeastern  Utah  by  forest  type, 
stand-size  class,   and  site  class,    summary — public  and  private,    1976 


Forest  type  and 

Site  class 

:   Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

:   acres 

____________  Acres   ------------ 

Douglas-fir: 

Sawtimber  --        --         --    18,790    50,929     69,719 

Poletimber  --        --         --        --     2,041      2,041 

Sapling  and  seedling  --        --         --     2,786     6,914      9,700 

Nonstocked  -- -- -_- ~ Zl — 

Total  -- -j- 21,576    59,884     81,460 

Ponderosa  pine: 

Sawtimber  --        --         --     3,110    34,927     38,037 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- 7,249     1,707 8,956 

Total  -- -- 10,359    36,634     46,993 

Limber  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -_- -- -_- 7,249 7,249 

Total  -- -_- -_- 7,249 7,249 

Spruce-subalpine  fir: 

Sawtimber  --        --     16,311    11,597        --     27,908 

Poletimber  --        --      2,787     3,110        --      5,897 

Sapling  and  seedling  --        --         --     1,661        --      1,661 

Nonstocked 

Total  -- 19,098    16,568 55,466 

White  fir: 

Sawtimber  --        --         --     2,575        --      2,575 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  -- -_- 2,575 -- 2,575 

Pinyon-juniper : 


Sawtimber  --        --         --        --     2,807      2,807 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  -- -- -. 2,807 2,807 

Aspen: 

Sawtimber  --        --      2,035    21,423 

Poletimber  --       --      3,968    14,112 

Sapling  and  seedling 
Nonstocked 

Total  -- --. 6,003    35,535    55,155     76,691 

Cottonwood: 


0 

,504 

33 

,962 

9 

,628 

37 

,708 

3 

,849 

3 

,849 

1 

,172 

1 

,172 

Sawtimber  --        -_         --  --  111)  140 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total  _-- -- __ 140 140 

All  types: 

Sawtimber  --        --     18,346  57,495  99,307  175,148 

Poletimber  --      6,755  17,222  21,669  45,646 

Sapling  and  seedling  --        --  4,447  10,763  15,210 

Nonstocked              _-- _- 7,249  10,128  17,377 

Total -- --     25,101  86,413  141,867  253,381 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  273  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,    Utah   (in   cooperation   with   Utah   State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 
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RESEARCH  SUMMARY 
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tory, and  growth  and  mortality  data  based  on  Resources  Evaluation 
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SANTA  FE 


Santa  Fe 
County 


INTRODUCTSON 


A  comprehensive  timber  resource  study  was  conducted  on  State  and  private  lands  in 
Santa  Fe  County,  New  Mexico  (fig.  1)  from  1974  to  1975  by  the  New  Mexico  Department  of 
State  Forestry  in  cooperation  with  the  Division  of  State  and  Private  Forestry,  Forest 
Service,  Region  3,  and  the  Intermountain  Forest  and  Range  Experiment  Station. 

The  total  land  area  is  1,215,076  acres  (491,726  hectares).   The  Forest  Service 
administers  250,474  acres  (101,364  hectares);  the  Bureau  of  Land  Management  administers 
73,250  acres  (29,643  hectares),  and  79,327  acres  (32,103  hectares)  are  Indian  lands. 
The  remaining  lands  are  State  owned,  90,500  acres  (36,624  hectares),  public  owned, 
9,000  acres  (3,642  hectares),  and  privately  owned,  712,525  acres  (288,350  hectares). 
The  data  presented  here  are  for  State,  private,  and  other  lands  (miscellaneous  Federal, 
and  County  and  municipal  lands) . 
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HIGHLIGHTS 

Area 

•  The  forest  land  area  is  298,747  acres  (120,900  hectares),  or  37  percent  of  the 
total  State  and  private  land  area  and  25  percent  of  the  total  land  area  in  the 
County . 

•  Of  the  forest  land,  15,195  acres  (5,540  hectares),  or  4.4  percent  is  classified 
as  commercial  timberland. 

•  Private  ownership  accounts  for  12,599  acres  (5,099  hectares),  or  95.5  percent, 
of  the  commercial  timberland. 

•  The  predominant  forest  types  are  pinyon- juniper1  and  ponderosa  pine  which 
occupy  93.4  percent  of  the  commercial  timberland.  The  remaining  area  contains 
Douglas-fir,  white  fir,  and  mixed  hardwoods  forest  types. 

•  Sixty  percent  of  the  commercial  timberland  supports  sawtimber  stands. 
Poletimber  stands  make  up  17  percent;  the  remainder  is  in  sapling  and  seedling 
stands  or  nonstocked. 

•  More  than  88  percent  of  the  commercial  timberland  is  in  the  20  to  49  cubic- 
foot  site  class,  95  percent  of  which  is  privately  owned. 

Inventory 

•  Growing  stock  volume  amounts  to  5,742  thousand  cubic  feet  (163  thousand 
cubic  meters).   The  major  portion,  85  percent,  is  in  softwood  sawtimber  trees. 

•  Rough,  rotten,  and  salvable  dead  trees  comprise  392  thousand  cubic  feet  (11 
thousand  cubic  meters),  or  6  percent,  of  the  total  sound  wood  volume. 

•  About  94  percent  of  the  25,270  thousand  board  feet2  of  sawtimber  volume  is 
in  sawtimber  trees  less  than  23  inches  d.b.h. 

•  Softwood  species,  ponderosa  pine  (73  percent),  and  pinyon  and  juniper  (almost 
12  percent),  make  up  about  85  percent  of  the  growing  stock  volume  and  88  percent 
of  the  sawtimber  volume.   Species  sharing  the  remaining  percentage  are  Douglas- 
fir,  white  fir,  limber  pine,  and  mixed  hardwoods. 

•  Private  owners  control  96  percent  of  the  softwood  growing  stock  volume  and  96 
percent  of  the  softwood  sawtimber  volume. 


lThe   area  occupied  by  pinyon- juniper  forest  type  classified  as  commercial  is  so 
classified  because  the  site  index  for  other  associated  species  on  these  stands  (usually 
ponderosa  pine  or  Douglas-fir)  is  high  enough  to  indicate  a  potential  productivity  level 
exceeding  20  cubic  feet  per  acre  per  year  average  annual  growth,  and  nonstockable 
indicators  are  not  present  in  sufficient  quantities  to  lower  yield  capability  below 
20  cubic  feet  per  acre  per  year.   Although  pinyon/juniper  usually  occurs  on  unproductive 
forest  land,  when  it  occurs  in  mixtures  with  other  species  on  productive  sites,  it  is 
reported  in  the  commercial  timberland  statistics. 

international  1/4-inch  rule. 


Growth  and  Mortality 


•  Net  annual  growth  of  growing  stock  totaled  97,232  cubic  feet  (2,753  cubic 
meters)  with  99.6  percent  occurring  in  softwood  species,  mainly  ponderosa  pine. 
Growth  and  mortality  were  not  measured  for  pinyon  and  juniper  trees. 

•  About  96  percent  of  the  total  net  growth  is  on  private  lands. 

•  The  annual  mortality  of  11,256  cubic  feet  (319  cubic  meters)  offset  10 
percent  of  the  gross  annual  growth.   Causes  of  mortality  are  mostly  unknown. 


DATA  RELIABILITY 

Individual  cells  within  tables  should  be  used  with  caution.   Some  are  based  on  very 
small  sample  sizes,  and  so  result  in  high  sampling  errors.   The  standard  error  percents 
shown  in  tables  1  and  2  were  calculated  at  the  67  percent  confidence  level. 

Table  I. --Area  of  forest  land  and  percent  standard  error  for  Santa  Fe  County,    1975 


Softwood 

types 

Hardwood 

types 

All 

types 

Item 

Acres 

:  Percent 
standard 
error 

Acres 

Percent 

standard 

error 

Acres 

:  Percent 
:  standard 
:   error 

Commercial  timberland 

13,092 

14.7 

103 

^OO.O 

13,195 

14.7 

Productive  reserved 

136 

73.3 

5 

hoo.o 

141 

73.3 

Other  forest  land 

282,186 

1.6 

3,225 

18.1 

285,411 

1.6 

Table  2. --Net  volume  and  net  annual  growth  and  annual  mortality  of  growing  stock  and  sawtimber 
on  commercial  timberland,  with  percent  standard  error  for  Santa  Fe  County,    1975 


Item 


Softwoods 


Volume 


Percent 

standard 

error 


Hardwoods 


Volume 


Percent 

standard 

error 


All  species 


Volume 


Percent 

standard 

error 


Net  volume: 

Growing  stock  (M  cubic  fee 
Sawtimber  (M  board  feet2) 

Net  annual  growth: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet2) 

Annual  mortality: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet2) 


Computed  standard  error  exceeds  100  percent, 
2 International  1/4-inch  rule. 


t)   5,729,535 

17.2 

12,229 

hoo.o 

5 

,741,764 

17.2 

25,201,942 

18.0 

68,291 

ilOO.O 

25 

,270,233 

18.0 

96,843 

17.7 

389 

ilOO.O 

97,232 

17.7 

456,232 

20.2 

2,418 

^OO.O 

458,650 

20.2 

11,256 

84.0 

0 

11,256 

84.0 

65,532 

86.5 

-- 

0 

65,532 

86.5 

TERMINOLOGY  AND  DATA  TABLES 

The  following  terminology  section  contains  definitions  that  are  relevant  to  the 
timber  resource  data  presented  in  this  resource  bulletin.   Forest  area  and  timber 
resource  data  for  Santa  Fe  County,  New  Mexico,  are  displayed  in  tables  3  through  23. 

\  TERMINOLOGY 

Land 

Bureau  of  the  Census. --The  area  of  dry  land  and  land  temporarily  or  partly  covered 
by  water,  such  as  marshes,  swamps,  and  river  flood  plains;  streams,  sloughs,  estuaries, 
and  canals  less  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
less  than  40  acres  in  area. 

Water 

Census  water. --As  defined  by  the  Bureau  of  the  Census:  streams,  sloughs,  estuaries, 
and  canals  more  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
more  than  40  acres  in  area. 

Noncensus  water. --The  same  as  defined  by  the  Bureau  of  the  Census,  except  minimum 
width  of  streams,  etc.,  is  120  feet  and  minimum  size  of  lakes,  etc.,  is  1  acre. 

Land  Use  Classes 

Forest  land. --Land  at  least  16.7  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  had  such  tree  cover,  and  not  currently  developed  for  nonforest  use. 

Commercial  timberland. --Forest  land  producing  or  capable  of  producing  crops  of 
industrial  wood  and  not  withdrawn  from  timber  utilization.   (Note:  Areas  qualifying 
have  the  capability  of  producing  in  excess  of  20  cubic  feet  per  acre  per  year  of 
industrial  wood  under  management.   Currently  inaccessible  and  inoperable  areas  are 
included,  except  when  the  areas  involved  are  small  and  unlikely  to  become  suitable  for 
production  of  industrial  wood  in  the  foreseeable  future.) 

Productive-reserved  forest  land. --Forest  land  sufficiently  productive  to  qualify 
as  commercial  timberland,  but  withdrawn  from  timber  utilization  through  statute, 
administrative  designation,  or  exclusive  use  for  Christmas  tree  production. 

Other  forest  land.--(l)  Forest  land  incapable  of  producing  20  cubic  feet  per  acre 
of  industrial  wood  under  management,  because  of  adverse  site  conditions;  (2)  unproductive- 
reserved  forest  land. 

Nonforest  land. --Land  that  has  never  supported  forests  and  lands  formerly  forested 
where  use  for  timber  management  is  precluded  by  development  for  other  uses. 

Public  Ownership  Classes 

National  Forest  land. --Federal  lands  legally  designated  as  National  Forest  or 
purchase  units,  and  other  lands  under  the  administration  of  the  Forest  Service,  including 
experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Bureau  of  Land  Management  lands . --Federal  lands  administered  by  the  Bureau  of  Land 
Management . 


Indian  lands. --Tribal  lands  held  in  fee  by  the  Federal  Government,  but  administered 
for  Indian  tribal  groups  and  Indian  trust  allotments. 

State  lands . --Lands  owned  by  States,  or  lands  leased  to  these  governmental  units 
for  50  years  or  more. 

Private  Ownership  Classes 

Miscellaneous  Federal  lands . --Federal  lands  other  than  the  following  (1)  National 
Forest  lands;  (2)  lands  administered  by  the  Bureau  of  Land  Management;  and  (3)  Indian 
lands . 

County  and  municipal  lands. --Lands  owned  by  counties  and  local  public  agencies  or 
municipalities,  or  lands  leased  to  these  governmental  units  for  50  years  or  more. 

Forest  industry  lands . --Lands  owned  by  companies  or  individuals  operating  wood- 
using  plants. 

Farmer-owned  lands . --Lands  owned  by  farm  operators.   (Note:  These  exclude  lands 
leased  by  farm  operators  from  nonfarm  owners,  such  as  railroad  companies  and  States.) 

Miscellaneous  private  lands . --Privately  owned  lands  other  than  forest  industry  and 
farmer-owned  lands. 

Forest  Type  and  Tree  Species 

Forest  types. --A  classification  of  forest  land  based  upon  the  species  forming  a 
plurality  of  live-tree  stocking. 

Forest  trees. --Woody  plants  having  a  well-developed  stem  and  usually  more  than  12 
feet  in  height  at  maturity. 

Commercial  species . --Tree  species  presently  or  prospectively  suitable  for  indus- 
trial wood  products. 

Softwoods . - -Coni f erous  trees,  usually  evergreen,  having  needles  or  scalelike 
leaves. 

Hardwoods . --Dicotyledonous  trees,  usually  broad-leaved  and  deciduous. 

Area  Condition  Classes 

Stocking. --Stocking  is  an  effort  to  express  the  extent  to  which  growing  space  is 
effectively  utilized  by  present  or  potential  growing  stock  trees  of  commercial  species. 
"Percent  of  stocking"  is  synonymous  with  "percentage  of  growing  space  occupied"  and 
means  the  ratio  of  actual  stocking  to  full  stocking  for  comparable  sites  and  stands. 
Basal  area  is  used  as  a  basis  for  measuring  stocking. 


"Stocking  percentages"  express  current  area  occupancy  in  relation  to  specified 
standards  for  full  stocking  based  on  number,  size,  and  spacing  of  trees  considered 
necessary  to  fully  utilize  the  forest  land. 

Full  utilization  of  the  site  is  assumed  to  occur  over  a  range  of  basal  area.   As 
an  interim  guide,  60  percent  of  the  normal  yield  table  values  has  been  used  to  establish; 
the  lower  limit  of  this  range,  which  represents  full-site  occupancy.   This  is  called  100 
percent  stocking.   The  upper  limit  of  full  stocking  has  been  set  at  132  percent.   Sites 
with  less  than  100-percent  stocking  represent  understocking.   Overstocking  is  character- 
ized by  sites  with  over  133  percent  stocking. 


Class  10. --Area  fully  stocked  (100-132  percent)  with  desirable  trees  and  not 
overstocked  (133  percent  or  more) . 

Class  20. --Area  fully  stocked  with  desirable  trees,  but  overstocked  with  all  live 
trees. 

Class  30. --Areas  medium  to  fully  stocked  (60-99  percent)  with  desirable  trees  and 
with  less  than  30  percent  of  the  area  controlled  by  other  trees  and  (or)  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. --Areas  medium  to  fully  stocked  with  desirable  trees  and  with  30  percent 
or  more  of  the  area  controlled  by  other  trees  and  (or)  conditions  that  ordinarily  pre- 
vent occupancy  by  desirable  trees. 

Class  50. --Areas  poorly  stocked  (16.7-59  percent)  with  desirable  trees,  but  fully 
stocked  with  growing  stock  trees. 

Class  60. --Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing  stock  trees. 

Class  70. --Areas  nonstocked  (less  than  16.7  percent)  or  poorly  stocked  with  desir- 
able trees,  and  poorly  stocked  with  growing  stock  trees. 

Class  80. --Low-risk  old-growth  stands. 

Class  90. --High-risk  old-growth  stands. 

Nonstocked. --Areas  less  than  16.7  percent  stocked  with  growing  stock  trees. 

Class  of  Timber 

Growing  stock  trees. --Live  trees  of  commercial  species  qualifying  as  desirable  or 
acceptable  trees.   (Note:  Excludes  rough,  rotten,  and  dead  trees.) 

Desirable  trees . --Growing  stock  trees  of  commercial  species  (a)  having  no  serious 
defect  in  quality,  limiting  present  or  prospective  use  for  timber  products;  (b)  of 
relatively  high  vigor;  and  (c)  containing  no  pathogens  that  may  result  in  death  or 
serious  deterioration  before  rotation  age. 

Acceptable  trees . --Growing  stock  trees  of  commercial  species  that  meet  specified 
standards  of  size  and  quality,  but  not  qualifying  as  desirable  trees. 

Rough  trees. --(1)  Live  trees  of  commercial  species  that  do  not  contain  at  least 
one  12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or 
prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 
from  defect  primarily  because  of  roughness  or  poor  form;  (2)  all  live  trees  of  non- 
commercial species. 

Rotten  trees. --Live  trees  of  commercial  species  that  do  not  contain  at  least  one 
12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or 
prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 
from  defect  primarily  because  of  rot;  that  is,  when  more  than  50  percent  of  the  cull 
volume  (cubic-foot  basis)  in  a  tree  is  rotten. 

Cull. --Portions  of  a  tree  that  are  unusable  for  industrial  wood  products  because 
of  rot,  form,  or  other  defect. 

Salvable  dead  trees . --Standing  or  down  dead  trees  that  are  considered  merchantable 
by  Rocky  Mountain  Regional  standards. 


Mortality  trees. --Trees  formerly  growing  stock  dying  from  natural  causes  during  a 
specified  period,  usually  1  year. 

Saw-log  portion. --That  part  of  the  bole  of  sawtimber  trees  between  the  stump  and 
the  saw- log  top.   A  1-foot  stump  is  used. 

Upper-stem  portion. --That  part  of  the  bole  of  sawtimber  trees  above  the  saw-log 
top  to  a  minimum  top  diameter  of  4.0-inches  outside  bark  or  to  the  point  where  the 
central  stem  breaks  into  limbs,  whichever  occurs  first. 

Tree  Size  Classes 

Seedlings . --Live  trees  less  than  1.0  inch  in  diameter  at  breast  height. 

Saplings. --Trees  1.0-4.9  inches  in  diameter  at  breast  height. 

Poletimber  trees. --Trees  at  least  5.0  inches  in  d.b.h.,  but  smaller  than  sawtimber 
size . 

Sawtimber  trees . --Trees  exceeding  poletimber  size.  In  the  Intermountain  States, 
the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0  inches,  and  11.0  inches  for  hardwoods. 

Volume 

Net  volume. --Gross  volume  less  deductions  for  rot,  sweep,  or  other  defect  affect- 
ing use  for  timber  products. 

Growing  stock  volume. --Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  4.0-inch  top  (of  central  stem)  outside  bark. 
Net  volume  equals  gross  volume  less  deduction  for  rot  and  missing  bole  sections. 

Sawtimber  volume. --Net  volume  in  board  feet  of  sawtimber  trees  of  commercial 
species.   Net  volume  equals  gross  volume  less  deduction  for  rot,  sweep,  crook,  and 
other  defects  that  affect  use  for  lumber. 

Growth  and  Mortality 

Net  annual  growth. --The  increase  in  net  growing  stock  volume  of  a  specified  size 
class  for  a  specific  year.   (Note:  Components  of  net  annual  growth  include  the  increment 
in  net  volume  of  trees  at  the  beginning  of  the  specific  year  surviving  to  its  end, 
plus  net  volume  of  trees  reaching  the  size  class  during  the  year,  minus  the  net  volume 
of  trees  that  died  during  the  year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year.) 

Mortality. --Number  or  sound-wood  volume  of  growing  stock  trees  dying  from  natural 
causes  during  a  specified  period. 

Site 

Site  class. --A  classification  of  forest  land  in  terms  of  inherent  capacity  to 
grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  net  annual  growth  of  growing  stock 
(not  including  thinnings  or  mortality  loss)  attainable  at  culmination  of  mean  net 
annual  growth  over  age.   Height-age  relationships  are  usually  used  as  indicators  of 
the  specified  volume-site  class. 


Stand-Size  Classes 

Sawtimber  stands. --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber  or  poletimber  trees,  and  with  saw- 
timber  stocking  at  least  equal  to  poletimber  stocking. 

Poletimber  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees 
in  which  half  or  more  of  this  stocking  is  in  poletimber  and  (or)  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 

Sapling-seedling  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock 
trees  in  which  more  than  half  of  the  stocking  is  saplings  and  (or)  seedlings. 

Nonstocked  land .- -Commercial  timberland  less  than  16.7  percent  stocked  with 
growing  stock  trees. 

\  FOREST  SURVEY  TABLES 

Table  3. --Total  area  in  Santa  Fe  County  by  ownership  class s    1975 


Ownership  class  Acres  Hectares 

National  Forest  250,474  101,364 

Bureau  of  Land  Management  73,250  29,643 

Indian  79,327  32,103 

State  90,500  36,624 

Private  and  other          721,525  291,992 


Total  land  area  1,215,076  491,726 


Census  water  6,684 2,705 

Gross  area1 1,221,760 494,431 

^.S.  Bureau  of  the  Census,  land  and  water  area  of  the  United  States,  1970. 
Table  4. --Land  area  in  Santa  Fe  County  by  major  land  class  and  ownership  class,    1975 


Ownership 

class 

Land  class        : 

State          : 

Private 

Acres 

:    Hectares   : 

Acres 

:   Hectares 

Commercial  timberland 

Productive  reserved 

Other  forest  land: 

Unproductive  reserved 
Unproductive  nonreserved 

596 
141 

51 
16,706 

241 

57 

21 
6,761 

12,599 
268,654 

5,099 
108,721 

Total  forest  land 

17,494 

7,080 

281,253 

113,820 

Nonforest  land 

73,006 

29,544 

440,272 

178,172 

Total  land  area 

90,500 

36,624 

721,525 

291,992 

Table  5. --Area  of  commercial  timberland  in  Santa  Fe  County  by  forest  type, 
stand-size  class,   and  site  class.   State  owned,    1975 


Forest  type  and 

Site  class 

:  Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

:   acres 

Acres 


Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Pinyon-juniper: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


26 


26 


26 


26 


38 


38 


112 
48 


160 


372 


38 


38 


138 
48 


186 


154 

154 

78 

78 

76 

76 

64 

64 

372 


304 

330 

78 

78 

124 

124 

64 

64 

570 


596 
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Table  6. --Area  of  commercial  timberland  in  Santa  Fe  County  by  forest  type, 
stand-size  class,   and  site  class,   private  owned,    1975 


Forest  type  and 

Site  class 

:   Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

:   acres 

3,100 

4,231 

102 

102 

223 

223 

____________  Acres   ------------ 

Douglas-fir: 

Sawtimber  --       --       --        243       172       415 

Poletimber 

Sapling  and  seedling      --       --       --         --       206       206 

Nonstocked  -- -_- -- -- -- — 

Total  -- -_- -- 243 378 621 

Ponderosa  pine: 

Sawtimber  --       --       --       1,131 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -~ -- -- -_- — 

Total  -- -_- -_- 1,131     3,425 4,556 

White  fir: 

Sawtimber  --       --       --         --       103       103 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -_- -_- -_! -_- -_-_ 

Total  -- -- -j- -- 103 103 

Pinyon-juniper: 

Sawtimber  --       --       --        123 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -_- -_- -- 

Total  -- -- -- 123     7,093 7,216 

Mixed  hardwoods: 

Sawtimber  --       --       --         —       103       103 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -^ I__ II — ---- 

Total  --        --       --          --       103 103 


2,671 

2,794 

2,081 

2,081 

1,346 

1,346 

995 

995 

All  types: 

Sawtimber  -       --       --       1,497     6,149      7,646 

Poletimber  --       --       --         —     2,183      2,183 

Sapling  and  seedling      --       --       --         —     1,775      1,775 

Nonstocked  -- — -^ zi 2___ ___! 

Total  --        --       --       1,497    11,102     12,599 
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Table  7  .--Area  of  commercial  timberland  in  Santa  Fe  County  by  forest  type, 

stand-size  class,   and  site  class,   summary — State  and  private,    1975 


Forest  typ 

e  and     : 
class     : 

Site  class 

Total 

stand-size 

165+ 

:  120-164 

:  85-119   :   50-84 

20-49   : 

acres 

Douglas-fir: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

seedling 
seedling 
seedling 
seedling 

-- 

-- 

243 

210 
206 

453 
206 

Total 

-- 

-- 

243 

416 

659 

Ponderosa  pine 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

1,157 

3,212 
102 
271 

4,369 
102 
271 

Total 

-- 

-- 

1,157 

3,585 

4,742 

White  fir: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

-- 

103 

103 

Total 

-- 

-- 

__ 

103 

103 

Pinyon- juniper 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

123 

2,825 
2,159 
1,422 
1,059 

2,948 
2,159 
1,422 
1,059 

Total 

-- 

-- 

123 

7,465 

7,588 

Mixed  hardwoods: 

Sawtimber  --       --       --         --       103       103 

Poletimber 

Sapling  and  seedling 

Nonstocked  -- -- -- -- -- — 

Total  -- -- -- -- 103 103 

All  types: 

Sawtimber  --       --       --       1,523 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total -. _- 1,523    11,672  13,195 


6,453 

7,976 

2,261 

2,261 

1,899 

1,899 

1,059 

1,059 
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Table  21. — Net  annual  growth  of  growing  stock  and  sawtimber  on  commercial  timber- 
land  in  Santa  Fe  County  by  ownership  olass  and  species,    1975 


Species 

Ownership  class 

I  Douglas-fir 

Ponderosa: 
pine  : 

Limber  :,,-..  c. 
White  fi 
pine   : 

:   Mixed   : 
I* 

: hardwoods : 

All  species 

State 
Private 

770 
12,507 

3,085 
73,453 

GROWING  STOCK 
-  Cubic  feet  -   - 

27 
342     6,659 

68 
321 

3,950 
93,282 

Total 

13,277 

76,538 

342     6,686 

389 

97,232 

State 
Private 

22 
354 

87 
2,080 

GROWING  STOCK 
-  Cubic  meters  - 

1 
10       188 

2 
9 

112 
2,641 

Total 

376 

2,167 

10       189 

11 

2,753 

State 
Private 

2,241 
59,102 

SAWTIMBER 

-  Board  feet 3   International 

17,513       --       106 
332,436    1,327    43,507 

1/4-inch  rule 

424 
1,994 

20,284 
438,366 

Total 

61,343 

349,949 

1,327    43,613 

2,418 

458,650 

Table  22. --Annual  mortality  of  growing  stock  and  sawtimber  on  commercial 

timberland  in  Santa  Fe  County  by  ownership  classy   and  softwoods 
and  hardwoods,    1975 


Species  group 
and  ownership  class 


Growing  stock 


Sawtimber 


Softwoods 


-  Cubic  feet- 


-  Cubic  meters  -         -  Board  feet1 


State 
Private 

Total 


477 
10,779 

14 
305 

2,264 
63,268 

11,256 

319 

65,532 

Hardwoods: 


State 
Private 


Total 


international   1/4-inch  rule. 
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Table  23. --Annual  mortality  of  growing  stock  and  sawtimber  on 
commercial  timberland  in  Santa  Fe  County  by  cause 
of  death  and  species;  State  and  private,   1975 


Cause  of  death 


Species 


Ponderosa  pine 


All  species 


GROWING  STOCK 

-  Cubic  feet  • 


Insects 

Disease 

Fire 

Animal 

Weather 

Suppression 

Unknown 

Logging 

Total 


1,673 
9,583 


1,673 
9,583 


11,256 


11,256 


GROWING  STOCK 

Cubic  meters   - 


Insects 

Disease 

Fire 

Animal 

Weather 

Suppression 

Unknown 

Logging 

Total 


Insects 

Disease 

Fire 

Animal 

Weather 

Suppression 

Unknown 

Logging 

Total 


47 
272 


319 


47 
272 


319 


SAWTIMBER 
Board  feets  International  1/4-inch  rule 


9,717 
55,815 


65,532 


9,717 
55,815 


65,532 


■tl   U.S.    GOVERNMENT   PRINTING    OFFICE:      1979-0-677.121/184 


24 


Shupe,  Dorothy  G. ,  and  Michael  K.  Barrett. 

1980.   Forest  area  and  timber  resource  statistics  for  Santa 
Fe  County,  New  Mexico,  1975.   USDA  For.  Serv.  Resour. 
Bull.  INT-16,  24  p.   Intermt.  For.  and  Range  Exp.  Stn., 
Ogden,  Utah  84401. 

Presents  land  area,  commercial  timberland  area,  timber 
inventory,  and  growth  and  mortality  data  based  on  Resources 
Evaluation  standards. 


KEYWORDS:   forest  surveys  (regional),  forest  area  classifica- 
tion, stand  volume. 


Shupe,  Dorothy  G. ,  and  Michael  K.  Barrett. 

1980.   Forest  area  and  timber  resource  statistics  for  Santa 
Fe  County,  New  Mexico,  1975.   USDA  For.  Serv.  Resour. 
Bull.  INT-16,  24  p.   Intermt.  For.  and  Range  Exp.  Stn., 
Ogden,  Utah  84401. 

Presents  land  area,  commercial  timberland  area,  timber 
inventory,  and  growth  and  mortality  data  based  on  Resources 
Evaluation  standards. 


KEYWORDS:   forest  surveys  (regional),  forest  area  classifica- 
tion, stand  volume. 


The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  231  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,    Utah   (in   cooperation   with   Utah   State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 
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RESEARCH  SUMMARY 


Presents  land  area,  commercial  timberland  area,  timber  inven- 
tory, and  growth  and  mortality  data  based  on  Resources  Evaluation 
standards. 
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San  Miguel 
County 


SAN  MIGUEL 


INTRODUCTION 


A  comprehensive  timber  resource  study  was  conducted  on  State  and  private  lands  in 
San  Miguel  County,  New  Mexico  (fig.  1),  from  1974  to  1975  by  the  New  Mexico  Department 
of  State  Forestry  in  cooperation  with  the  Division  of  State  and  Private  Forestry, 
Forest  Service,  Region  3,  and  the  Intermountain  Forest  and  Range  Experiment  Station. 

The  total  land  area  in  San  Miguel  County  is  3,034,432  acres  (1,227,996  hectares). 
The  Forest  Service  manages  339,018  acres  (137,196  hectares)  and  the  Bureau  of  Land 
Management  46,488  acres  (18,813  hectares).   The  remaining  2,648,926  acres  (1,071,987 
hectares)  are  in  State,  private,  and  other  ownership.  The  data  presented  here  are  for 
State,  private,  and  other  lands  (miscellaneous  Federal,  and  County  and  municipal  lands) 

Highlights  show  the  area  of  commercial  timberland  in  comparison  to  total  forest 
land  area,  and  the  distribution  of  this  area  by  forest  type,  stand-size  class,  and 
site  class.   Discussions  of  the  data  reliability  and  terminology  are  included.   These 
two  items  should  be  reviewed  carefully  when  using  this  information. 
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HIGHLIGHTS 

Area 

•  The  forest  land  area  is  885,815  acres  (358,478  hectares),  or  33  percent  of 
the  total  State  and  private  land  area  in  the  County. 

•  Of  the  forest  land,  77,682  acres  (31,457  hectares),  or  9  percent  are  classified 
as  commercial  timberland. 

•  Private  ownership  accounts  for  75,436  acres  (30,528  hectares),  or  97  percent 
of  the  commercial  timberland. 

•  The  predominant  forest  type  is  ponderosa  pine,  which  occupies  71  percent  of 
the  commercial  timberland.   The  remaining  area  consists  of  Douglas-fir,  white 
fir,  pinyon- juniper1 ,  limber  pine,  and  aspen  forest  types. 

•  Seventy-two  percent  of  the  commercial  timberland  is  sawtimber  stands;  pole- 
timber  stands  occupy  18  percent;  the  remaining  10  percent  is  in  sapling  and 
seedling  stands  or  nonstocked. 

•  Nearly  70  percent  of  the  commercial  timberland  is  in  the  20  to  49  cubic-foot 
productivity  class. 

Inventory 

•  Growing  stock  volume  amounts  to  64,396  thousand  cubic  feet  (1,825  thousand 
cubic  meters)  with  the  major  portion,  about  70  percent,  in  softwood  sawtimber 
trees . 

•  Rough,  rotten,  and  salvable  dead  trees  comprised  1,901  thousand  cubic  feet 
(54  thousand  cubic  meters),  or  about  3  percent,  of  the  total  sound  wood  volume. 

•  About  90  percent  of  the  217,838  thousand  board  feet2  of  sawtimber  volume  is 
in  sawtimber  less  than  21  inches  d.b.h. 

•  Ponderosa  pine  and  Douglas-fir  together  make  up  about  76  percent  of  the 
growing  stock  volume  and  79  percent  of  the  sawtimber  volume.   Species  sharing  the 
remaining  percentage  are  white  fir,  limber  pine,  Engelmann  spruce,  subalpine  fir, 
pinyon  pine,  juniper;  aspen  and  other  hardwoods.   Pinyon  and  juniper  account  for 
less  than  two-tenths  of  1  percent  of  the  total  growing  stock  volume.   Six  percent 
of  this  pinyon  and  juniper  volume  is  in  State  ownership. 

•  About  97  percent  of  both  the  total  growing  stock  volume  and  the  total  saw- 
timber volume  is  privately  owned. 


^■The  area  occupied  by  pinyon- juniper  forest  type  classified  as  commercial  is  so 
classified  because  the  site  index  for  other  associated  species  on  these  stands  (usually 
ponderosa  pine  or  Douglas-fir)  was  high  enough  to  indicate  a  site  potential  productivity 
level  exceeding  20  cubic  feet  per  acre  per  year  average  annual  growth,  and  nonstockable 
indicators  were  not  present  in  sufficient  quantities  to  lower  the  yield  capability 
jaelow  20  cubic  feet  per  acre  per  year.   Although  pinyon/juniper  usually  occurs  on 
unproductive  forest  land,  when  it  occurs  in  mixtures  with  other  species  on  productive 
sites,  it  is  reported  in  the  commercial  timberland  statistics. 

international  1/4-inch  rule. 


Growth  and  Mortality 

•  Net  annual  growth  of  growing  stock  totals  1,943,218  cubic  feet  (55,026  cubic 
meters)  with  86  percent  occurring  in  softwood  species;  mainly  ponderosa  pine, 
Douglas-fir,  and  white  fir.   Growth  and  mortality  were  not  measured  for  pinyon 
and  juniper  trees. 

•  Almost  98  percent  of  the  total  net  growth  is  on  private  land. 

•  The  annual  mortality  of  273,179  cubic  feet  (7,736  cubic  meters)  offsets  12 
percent  of  the  gross  annual  growth. 

•  Fire  causes  76  percent  of  the  mortality.   Weather,  disease,  suppression,  and 
other  unknown  factors  account  for  the  remainder. 

•  Nearly  97  percent  of  the  mortality  occurs  on  private  lands. 

•  Nearly  70  percent  of  the  mortality  occurs  in  ponderosa  pine. 

•  Although  hardwoods  make  up  only  about  7  percent  of  the  total  growing  stock 
volume,  they  account  for  over  9  percent  of  the  mortality. 

DATA  RELIABILITY 

Individual  cells  within  tables  should  be  used  with  caution.  Some  are  based  on 
very  small  sample  sizes,  and  so  result  in  high  sampling  errors.  The  standard  error 
percents  shown  in  tables  1  and  2  were  calculated  at  the  67  percent  confidence  level. 

Table  I. --Area  of  forest   land  and  peroent  standard  error  for  San  Miguel  County,    1975 


Item 


Softwood  types 


Acres 


Percent 

standard 

error 


Hardwood  types 


Acres 


Percent 

standard 

error 


All  types 


Acres 


Percent 

standard 

error 


Commercial  timberland 

Other  forest  land: 

Unproductive  reserved 
Unproductive  nonreserved 


76,581 


1,763 
785,276 


7.2 


25.1 
10.7 


1,101 


21,094 


46.1 


0 

15.7 


77,682 


1,763 
806,370 


7.2 


25.1 
10.4 


Table  2. --Net  volume  and  net  annual  growth  and  annual  mortality  of  growing  stock  and  sawtimber 
on  aommeroial  timberland,   with  percent  standard  error  for  San  Miguel  County,    1975 


Item 


Softwoods 


Volume 


Percent 

standard 

error 


Hardwoods 


Volume 


Percent 

standard 

error 


All  species 


Volume 


Percent 

standard 

error 


Net  volume: 

Growing  stock  (M  cubic  feet) 
Sawtimber  (M  board  feet1) 

Net  annual  growth: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 

Annual  mortality: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 


60,047 

9.1 

4,349 

32.3 

64,396 

9.6 

211,741 

10.2 

6,097 

48.6 

217,838 

10.4 

1,667,153 

14.8 

276,065 

47.2 

1,943,218 

15.1 

6,886,629 

16.4 

153,820 

2100.0 

7,040.449 

16.7 

247, S97 

71.0 

25,582 

77.6 

273,179 

64.7 

1,077,008 

72.5 

141,805 

77.4 

1,218,813 

64.6 

1  International  1/4-inch  rule. 
Computed  standard  error  exceeds  100  percent. 


TERMINOLOGY  AND  DATA  TABLES 

The  following  terminology  section  contains  definitions  that  are  relevant  to  the 
timber  resource  data  presented  in  this  resource  bulletin.   Forest  area  and  timber 
resource  data  for  San  Miguel  County,  New  Mexico,  are  displayed  in  tables  3  through  23. 

TERMINOLOGY 

Land 

Bureau  of  the  Census. --The  area  of  dry  land  and  land  temporarily  or  partly 
covered  by  water,  such  as  marshes,  swamps,  and  river  flood  plains;  streams,  sloughs, 
estuaries,  and  canals  less  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs, 
and  ponds  less  than  40  acres  in  area. 

Water 

Census  water. --As  defined  by  the  Bureau  of  the  Census,  streams,  sloughs,  estuaries, 
and  canals  more  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
more  than  40  acres  in  area. 

Noncensus  water. --The  same  as  defined  by  the  Bureau  of  the  Census,  except  minimum 
width  of  streams,  etc.,  is  120  feet  and  minimum  size  of  lakes,  etc.,  is  1  acre. 

Land  Use  Classes 

Forest  land. --Land  at  least  16.7  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  had  such  tree  cover,  and  not  currently  developed  for  nonforest  use. 

Commercial  timberland. --Forest  land  producing  or  capable  of  producing  crops  of 
industrial  wood  and  not  withdrawn  from  timber  utilization.   (Note:  Areas  qualifying 
have  the  capability  of  producing  in  excess  of  20  cubic  feet  per  acre  per  year  of  indus- 
trial wood  management.   Currently  inaccessible  and  inoperable  areas  are  included, 
except  when  the  areas  involved  are  small  and  unlikely  to  become  suitable  for  production 
of  industrial  wood  in  the  foreseeable  future.) 

Productive-reserved  forest  land. --Forest  land  sufficiently  productive  to  qualify 
as  commercial  timberland,  but  withdrawn  from  timber  utilization  through  statute, 
administrative  designation,  or  exclusive  use  for  Christmas  tree  production. 

Other  forest  land.--(l)  Forest  land  incapable  of  producing  20  cubic  feet  per  acre 
of  industrial  wood  under  management,  because  of  adverse  site  conditions;  (2)  unproductive- 
reserved  forest  land. 

Nonforest  land. --Land  that  has  never  supported  forests  and  lands  formerly  forested 
where  use  for  timber  management  is  precluded  by  development  for  other  use. 

Public  Ownership  Classes 

National  Forest  land. --Federal  lands  legally  designated  as  National  Forest  or 
purchase  units,  and  other  lands  under  the  administration  of  the  Forest  Service, 
including  experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Bureau  of  Land  Management  lands . --Federal  lands  administered  by  the  Bureau  of  Land 
Management . 

Indian  lands. --Tribal  lands  held  in  fee  by  the  Federal  Government,  but  administered 
for  Indian  tribal  groups  and  Indian  trust  allotments. 
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State  lands. --Lands  owned  by  States,  or  lands  leased  to  these  governmental  units 
for  50  years  or  more. 

Private  Ownership  Classes 

County  and  municipal  lands. --Lands  owned  by  counties  and  local  public  agencies  or 
municipalities,  or  lands  leased  to  these  governmental  units  for  50  years  or  more. 

Forest  industry  lands . --Lands  owned  by  companies  or  individuals  operating  wood- 
using  plants . 

Farmer-owned  lands. --Lands  owned  by  farm  operators.   (Note:  These  exclude  lands 
leased  by  farm  operators  from  nonfarm  owners,  such  as  railroad  companies  and  States.) 

Miscellaneous  Federal  lands . --Federal  lands  other  than  the  following:  (1)  National 
Forest  lands;  (2)  lands  administered  by  the  Bureau  of  Land  Management;  and  (3)  Indian 
lands . 

Miscellaneous  private  lands . --Privately  owned  lands  other  than  forest  industry 
and  farmer-owned  lands. 

Forest  Type  and  Tree  Species 

Forest  types. --A  classification  of  forest  land  based  upon  the  species  forming  a 
plurality  of  live-tree  stocking. 

Forest  trees. --Woody  plants  having  a  well-developed  stem  and  usually  more  than  12 
feet  in  height  at  maturity. 

Commercial  species . --Tree  species  presently  or  prospectively  suitable  for  indus- 
trial wood  products. 

Softwoods . - -Coniferous  trees,  usually  evergreen,  having  needles  or  scalelike 
leaves . 

Hardwoods . --Dicotyledonous  trees,  usually  broad-leaved  and  deciduous. 

Area  Condition  Classes 

Stocking. --Stocking  is  an  effort  to  express  the  extent  to  which  growing  space  is 
effectively  utilized  by  present  or  potential  growing  stock  trees  of  commercial  species 
"Percent  of  stocking"  is  synonymous  with  "percentage  of  growing  space  occupied"  and 
means  the  ratio  of  actual  stocking  to  full  stocking  for  comparable  sites  and  stands. 
Basal  area  is  used  as  a  basis  for  measuring  stocking. 

"Stocking  percentages"  express  current  area  occupancy  in  relation  to  specified 
standards  for  full  stocking  based  on  number,  size,  and  spacing  of  trees  considered 
necessary  to  fully  utilize  the  forest  land. 

Full  utilization  of  the  site  is  assumed  to  occur  over  a  range  of  basal  area. 
As  an  interim  guide,  60  percent  of  the  normal  yield  table  values  has  been  used  to 
establish  the  lower  limit  of  the  range  which  represents  full-site  occupancy.   This  is 
called  100-percent  stocking.   The  upper  limit  of  full  stocking  has  been  set  at  132 
percent.   Sites  with  less  than  100-percent  stocking  represent  understocking  with  less 
than  full-size  occupancy.   Overstocking  is  characterized  by  sites  with  over  133-percent 
stocking. 

Class  10. --Area  fully  stocked  (100-132  percent)  with  desirable  trees  and  not 
overstocked  (133  percent  or  more) . 


Class  20. --Area  fully  stocked  with  desirable  trees,  but  overstocked  with  all  live 
trees . 

Class  50. --Areas  medium  to  fully  stocked  (60-99  percent)  with  desirable  trees  and 
with  less  than  30  percent  of  the  area  controlled  by  other  trees  and  (or)  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. --Areas  medium  to  fully  stocked  with  desirable  trees  and  with  30  percent 
or  more  of  the  area  controlled  by  other  trees  and  (or)  conditions  that  ordinarily 
prevent  occupancy  by  desirable  trees. 

Class  50. --Areas  poorly  stocked  (16.7-59  percent)  with  desirable  trees,  but  fully 
stocked  with  growing  stock  trees. 

Class  60. --Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing  stock  trees. 

Class  70. --Areas  nonstocked  (less  than  16.7  percent)  or  poorly  stocked  with  desirable 
trees,  and  poorly  stocked  with  growing  stock  trees. 

Class  80 . --Low-risk  old-growth  stands. 

Class  90. --High-risk  old-growth  stands. 

Nonstocked. --Areas  less  than  16.7  percent  stocked  with  growing  stock  trees. 

Class  of  Timber 

Growing  stock  trees. --Live  trees  of  commercial  species  qualifying  as  desirable  or 
acceptable  trees.   (Note:  Excludes  rough,  rotten,  and  dead  trees.) 

Desirable  trees . --Growing  stock  trees  (a)  having  no  serious  defect  in  quality 
limiting  present  or  prospective  use  for  timber  products;  (b)  of  relatively  high  vigor; 
and  (c)  containing  no  pathogens  that  may  result  in  death  or  serious  deterioration 
before  rotation  age. 

Acceptable  trees . --Growing  stock  trees  that  meet  specified  standards  of  size  and 
quality,  but  not  qualifying  as  desirable  trees. 

Rough  trees. --(1)  Live  trees  of  commercial  species  that  do  not  contain  at  least 
one  12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or 
prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 
from  defect  primarily  because  of  roughness  or  noor  form;  (2)  all  live  trees  of  non- 
commercial species. 

Rotten  trees. --Live  trees  that  do  not  contain  at  least  one  12-foot  saw  log  or  two 
noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or  prospectively,  and  (or)  do 
not  meet  Rocky  Mountain  Regional  specifications  for  freedom  from  defect  primarily 
because  of  rot;  that  is,  when  more  than  50  percent  of  the  cull  volume  (cubic-foot 
basis)  in  a  tree  is  rotten. 

Cull. --Portions  of  a  tree  that  are  unusable  for  industrial  wood  products  because 
of  rot,  form,  or  other  defect. 

Salvable  dead  trees . --Standing  or  down  dead  trees  that  are  considered  merchantable 
by  Rocky  Mountain  Regional  standards. 

Mortality  trees . --Trees  formerly  growing  stock  dying  from  natural  causes  during  a 
specified  period,  usually  1  year. 


Saw-log  portion. --That  part  of  the  bole  of  sawtimber  trees  between  the  stump  and 
the  saw-log  top.   A  1-foot  stump  is  used. 

Upper- stem  portion. --That  part  of  the  bole  of  sawtimber  trees  above  the  saw-log  top 
to  a  minimum  top  diameter  of  4.0  inches  outside  bark  or  to  the  point  where  the  central 
stem  breaks  into  limbs,  whichever  occurs  first. 

Tree  Size  Classes 

Seedlings . --Live  trees  less  than  1.0  inch  in  diameter  at  breast  height. 

Saplings . --Trees  1.0-4.9  inches  in  diameter  at  breast  height. 

Poletimber  trees . --Trees  at  least  5.0  inches  in  d.b.h.,  but  smaller  than  sawtimber 


size. 

Sawtimber  trees . --Trees  exceeding  poletimber  size.  In  the  Intermountain  States, 
the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0  inches,  and  11.0  inches  for  hardwoods. 

Volume 

Net  volume. --Gross  volume  less  deductions  for  rot,  sweep,  or  other  defect  affect- 
ing use  for  timber  products. 

Growing  stock  volume. --Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  4.0-inch  top  (of  central  stem)  outside  bark. 
Net  volume  equals  gross  volume  less  deduction  for  rot  and  missing  bole  sections. 

Sawtimber  volume. --Net  volume  in  board  feet  of  sawtimber  trees  of  commercial 
species.   Net  volume  equals  gross  volume  less  deduction  for  rot,  sweep,  crook,  and 
other  defects  that  affect  use  for  lumber. 

Growth  and  Mortality 

Net  annual  growth. --The  increase  in  net  growing  stock  volume  of  a  specified  size 
class  for  a  specific  year.   (Note:  Components  of  net  annual  growth  include  the  increment 
in  net  volume  of  trees  at  the  beginning  of  the  specific  year  surviving  to  its  end, 
plus  net  volume  of  trees  reaching  the  size  class  during  the  year,  minus  the  net  volume 
of  trees  that  died  during  the  year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year.) 

Mortality. --Number  or  sound-wood  volume  of  growing  stock  trees  dying  from  natural 
causes  during  a  specified  period. 

Site 

Site  class. --A  classification  of  forest  land  in  terms  of  inherent  capacity  to 
grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  net  annual  growth  of  growing  stock 
(not  including  thinnings  or  mortality  loss)  attainable  at  culmination  of  mean  net 
annual  growth  over  age.   Height-age  relationships  are  usually  used  as  indicators  of 
the  specified  volume-site  class. 

Stand-Size  Classes 

Sawtimber  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber  or  poletimber  trees,  and  with  sawtimbei 
stocking  at  least  equal  to  poletimber  stocking. 


Poletimber  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees 
in  which  half  or  more  of  this  stocking  is  in  poletimber  and  (or)  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 

Sapling-seedling  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock 
trees  in  which  more  than  half  of  the  stocking  is  saplings  and  (or)  seedlings. 

Nonstocked  land. --Commercial  timberland  less  than  16.7  percent  stocked  with  growing 
stock  trees. 

FOREST  SURVEY  TABLES 

Table  5. --Total  area  in  San  Miguel  County  by  ownership  class,    1975 


Ownership  class 


Acres 


Hectares 


National  Forest 

Bureau  of  Land  Management 

State 

Private  and  other 


339,018 

46,488 

179,300 

2,469,626 


137,196 
18,813 
72,561 

999,426 


Total  land  area 


3,034,432 


1,227,996 


Census  water 

Gross  area1 


16,512 


6,682 


3,050,944 


1,234,678 


^.S.  Bureau  of  the  Census,  land  and  water  area  of  the  United  States,  1970. 


Table  4. --Land  area  in  San  Miguel  County  by  major  land  class  and  ownership  class,    1975 


Ownership  class 

Land  class 

State           :          Private 

:    Acres 

:   Hectares   :    Acres    :   Hectares 

Commercial  timberland 
Productive  reserved 
Other  forest  land: 


2,246 


909 


75,436 


30,528 


Unproductive  reserved 
Unproductive  nonreserved 

Total  forest  land 

- 

Nonforest  land 
Total  land  area 

1,607 
85,216 

650 
34,486 

156 
721,154 

63 
291,842 

89,069 

36,045 

796,746 

322,433 

90,231 
179,300 

36,516 

1 

,672,880 

676,993 

72,561 

2 

,469,626 

999,426 

_ _^_______ 

Table  5. --Area  of  commercial  timberland  in  San  Miguel  County  by  forest  type, 
stand-size  class,   and  site  class,   State  owned,    1975 


Forest  type  and 

Site  class 

Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

acres 

Acres 


Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Limber  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

White  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Piny on -juniper : 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Total  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


19 


19 


54 


54 


7  3 


73 


73 


73 


107 
68 
26 


201 


324 


324 


42 


42 


23 


590 


590 


129 


129 


814 

304 

84 

42 


1,244 


23 


23 


22 
165 


187 


1,583 


1,583 


255 
68 
26 


349 


1,138 
304 

84 
42 


1,568 


42 


42 


100 


100 


22 
165 


187 


496 

988 

1,557 

68 

304 

372 

26 

249 

275 

-- 

42 

42 

2,246 


496 

988 

1,557 

68 

304 

372 

26 

249 

275 

__ 

42 

42 

2,246 
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Table  6. --Area  of  commercial  timberland  in  San  Miguel  County  by  forest  type, 
stand-size  class,   and  site  class,  private  owned,   1975 


Forest  type  and 

Site  class 

Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

acres 

Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Limber  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

White  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Pinyon-juniper: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Total  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Acres 


1,174  3,279  4,319  8,772 
2,242  --  2,242 
1,128        --     1,128 


1,174 


6,649 


4,319    12,142 


10,868    27,301  38,169 

11,023  11,023 

3,340  3,340 

1,113  1,113 


10,868    42,777    53,645 


1,113 


1,113 


734 


367 


734 


1,113 


1,113 


2,210     1,053     1,053     4,316 


2,210     1,053     1,053     4,316 


1,041     1,041 
2,078     2,078 


3,119     3,119 


3,384    16,313  33,714  53,411 

2,242  11,023  13,265 

1,128  5,418  6,546 

--  1,113  1,113 


3,384    19,683    51,268    74,335 


734 
367 


367     1,101 


3,384    17,047    33,714  54,145 

2,242    11,390  13,632 

1,128            5,418  6,546 

1,113  1,113 


3,384    20,417    51.635    75,436 


11 


Table  1 .--Area  of  commercial  timberland  in  San  Miguel  County  by  forest  type, 
stand-size  class,   and  site  class,   summary — State  and  private,    1975 


Forest  type  and 

Site  class 

Total 

stand-size  class 

:   165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

acres 

Acres 


Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Limber  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

White  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Pinyon-juniper: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Total  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


1,193  3,386  4,448  9,027 
2,310  --  2,310 
1,154        --     1,154 


1,193 


6,850 


4,448    12,491 


11,192    28,115  39,307 

11,327  11,327 

3,424  3,424 

1,155  1,155 


11,192    44,021    55,213 


1,155 


1,155 


734 


367 


734 


1,155 


1,155 


2,264     1,076     1,076     4,416 


2,264     1,076     1,076     4,416 


1,063     1,063 
2,243     2,243 


3,306     3,306 


3,457    16,809    34,702  54,968 

2,310    11,327  13,637 

1,154            5,667  6,821 

1,155  1,155 


3,457    20,273    52,851    76,581 


734 
367 


367     1,101 


3,457    17,543  34,702  55,702 

2,310  11,694  14,004 

1,154  5,667  6,821 

--    --  1,155  1,155 


3,457    21,007    53,218    77,682 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  231  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,   Utah   (in  cooperation   with   Utah  State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 
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COLFAX 


Colfax 
County 


INTRODUCTION 


A  comprehensive  timber  resource  study  was  conducted  on  State  and  private  lands  in 
Colfax  County,  New  Mexico  (fig.  1)  from  1975  to  1976  by  the  New  Mexico  Department  of 
State  Forestry  in  cooperation  with  the  Division  of  State  and  Private  Forestry,  Forest 
Service,  Region  3,  and  the  Intermountain  Forest  and  Range  Experiment  Station. 

The  total  land  area  in  Colfax  County  is  2,408,960  acres  (974,876  hectares).   The 
Forest  Service  and  the  Bureau  of  Land  Management  together  manage  12,039  acres  (4,872 
hectares),  only  about  one-half  of  one  percent  of  this  land.  The  remaining  2,396,921 
acres  (970,004  hectares)  are  in  State,  private,  and  other  ownerships.   The  data  pre- 
sented here  are  for  State,  private,  and  County  and  municipal  lands  only. 

Highlights  show  the  area  of  commercial  timberland  in  comparison  to  total  forest 
land  area,  and  the  distribution  of  this  area  by  forest  type,  stand-size  class,  and  site 
class.   Discussions  of  the  data  reliability  and  terminology  are  included.   These  two 
items  should  be  reviewed  carefully  when  using  this  information. 


o 


3 

£ 


& 

ID 

8 

%                                       3 

8 

o 
o  ■ 

o  ■ 

n 

o 

10 

o 

o 

<c 

o  - 

o 

T~ 

I 

I 

~r 

o 

m 
o 

m 
o 

o 

K 
O 

<C 

o 

ff> 
o 

o 

z 
o 
z 

3 

> 

r 

>- 

cc 

I- 

_l 

LU 

> 

w                               — 
CO 

O 

O                  I 

I 

r 

o                     c 

DC                       /^ 
<                /^ 

cc 

P 

LU 

LL 

> 

a 

Q 

LU 

1    / 

LU 

C5 

z 
< 

co 

< 

_} 

O 

o 

1/) 
o 
< 

1- 

< 

CO 

cc 
cc 
< 
o 
a. 

LU 
Q- 
3 
_l 
< 
Q 
< 
D 
C3 

L 

< 

< 
co 

LU 

CO 

LU 
> 

,  . 

ijj 

o 
z 
< 
en 

DC 

o 

z 
-j 
o 
o 

3d  V1NVS 

-J 

o 
cr 

LU 

o 

b 

N     „ 

~~ u 

^ 

o 

_l 
-J 

< 

z 

i-r 

co 

o 

1 

J 

y 

\ 

\ 

< 

z 

< 

^ 

' 

< 

> 

o 

Q 

< 

CO 

o 

-I 

LU 

CD  ^^ 

o 
oc 
cc 
o 
o 
o 

CO 

< 

cc 

< 

z 
o 
a 

z 
< 

CO 

[ 

>- 

LU 

_l 

z 

o 

5 

< 

o 

z 

LU 

_l 

< 

z 

_j 

z 
< 

z> 

z 
< 

CO 



LU 
CO 

z 

< 

cc 
O 

> 

z 
o 
cc 
(- 
< 
o 

/ 

a 

-I 

< 

Q 

I 

1 

I 

J_              _L 

i 

it 

Ul 

-J 

I 

o 

s 

s 

o 

o 

IS 

&                    s 

<o 

+-> 

e 

o 
u 

X 
O 

u 

o 

c 
o 

•H 
+J 
03 
(J 

O 


CD 


HIGHLIGHTS 

Area 

•  The  forest  land  area  is  883,803  acres  (357,664  hectares),  or  37  percent  of 
the  total  State  and  private  land  area  in  the  County. 

•  Of  the  forest  land,  532,433  acres  (215,469  hectares),  or  60  percent  are 
classified  as  commercial  timberland. 

•  Private  ownership  accounts  for  474,063  acres  (191,847  hectares),  or  89  percent 
of  the  commercial  timberland. 

•  The  predominant  forest  types  are  ponderosa  pine,  Douglas- fir,  and  Engelmann 
spruce  which  together  occupy  81  percent  of  the  commercial  timberland.   The  remain- 
ing area  consists  of  pinyon-juniper , 1  aspen,  spruce-subalpine  fir,  and  white  fir 
forest  types. 

•  Sixty  percent  of  the  commercial  timberland  is  sawtimber  stands;  poletimber 
stands  occupy  21  percent;  the  remaining  19  percent  is  in  sapling  and  seedling 
stands  and  nonstocked. 

•  Nearly  90  percent  of  the  commercial  timberland  is  in  the  20  to  49  cubic-foot 
productivity  class. 

Inventory 

•  Growing  stock  volume  amounts  to  311,917  thousand  cubic  feet  (8,833  thousand 
cubic  meters)  with  the  major  portion,  about  70  percent,  in  softwood  sawtimber 
trees . 

•  Rough,  rotten,  and  salvable  dead  trees  comprised  30,279  thousand  cubic  feet 
(857  thousand  cubic  meters),  or  8.8  percent,  of  the  total  sound  wood  volume. 

•  About  90  percent  of  the  1,068,065  thousand  board  feet2  of  sawtimber  volume  is 
in  sawtimber  trees  less  than  21  inches  d.b.h. 

•  Ponderosa  pine  and  Engelmann  spruce  together  make  up  65  percent  of  the  growing 
stock  volume  and  74  percent  of  the  sawtimber  volume.   Species  sharing  the  remaining 
percentage  are  Douglas-fir,  white  fir,  subalpine  fir,  aspen,  pinyon  pine,  juniper, 
and  limber  pine.   Pinyon  and  juniper  account  for  less  than  2  percent  of  the  total 
growing  stock  volume. 

•  About  87  percent  of  the  softwood  growing  stock  volume  and  88  percent  of  th 
softwood  sawtimber  volume  is  privately  owned. 


:The  area  occupied  by  pinyon-juniper  forest  type  classified  as  commercial  is  so 
classified  because  the  site  index  for  other  associated  species  on  these  stands  (usuall; 


.  pi_ 

20  cubic  feet  per  acre  per  year.   Although  pinyon/juniper  usually  occurs  on  unproductive 
forest  land,  when  it  occurs  in  mixtures  with  other  species  on  productive  sites,  it  is 
reported  in  the  commercial  timberland  statistics, 
international  1/4-inch  rule. 


Growth  and  Mortality 

•  Net  annual  growth  of  growing  stock  totaled  8,144,792  cubic  feet  (230,635 
cubic  meters)  with  89  percent  occurring  in  softwood  species;  mainly  ponderosa 
pine,  Engelmann  spruce,  and  Douglas-fir.   Growth  and  mortality  were  not  measured 
for  pinyon  and  juniper  trees. 

•  About  87  percent  of  the  total  net  growth  is  on  private  land. 

•  The  annual  mortality  of  556,007  cubic  feet  (15,744  cubic  meters)  offsets  6.4 
percent  of  the  gross  annual  growth. 

•  Fire  and  logging  activity  accounted  for  37  percent  of  the  mortality. 

•  Over  70  percent  of  the  mortality  occurs  in  ponderosa  pine. 


DATA  RELIABILITY 

Individual  cells  within  tables  should  be  used  with  caution.   Some  are  based  on  very 
small  sample  sizes,  and  so  result  in  high  sampling  errors.   The  standard  error  percents 
shown  in  tables  1  and  2  were  calculated  at  the  67  percent  confidence  level. 

Table  I. --Area  of  forest   land  and  percent  standard  error  for  Colfax  County,    1976 


Item 


Softwood  types 


Acres 


Percent 

standard : 

error 


:    Hardwood  types 

All  types 

:  Percent 

:  Percent 

:   Acres    : standard 

Acres   : standard 

:          :   error 

:   error 

Commercial  timberland 
Other  forest  land 


496,538 
193,480 


5.8     35,895 
11.7    157,890 


41.4     532,433       4.9 
12.7     351,370       8.3 


Table  2. --Net  volume  and  net  annual  growth  and  annual  mortality  of  growing  stock  and  sawtimber 
on  commercial  timberland,   with  percent  standard  error  for  Colfax  County,    1976 


Item 


Softwoods 


Volume 


Percent 

standard 

error 


Hardwoods 


Volume 


Percent 

standard 

error 


All  species 


Volume 


Percent 

standard 

error 


Net  volume: 

Growing  stock  (M  cubic  feet) 
Sawtimber  (M  board  feet1) 

Net  annual  growth: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 

Annual  mortality: 

Growing  stock  (cubic  feet) 
Sawtimber  (board  feet1) 


284,166 

9.6 

1,040,069 

11.7 

7,257,000 

10.3 

31,198,284 

14.0 

556,007 

42.8 

1,994,652 

48.6 

27,751 
27.996 


887,792 
650,232 


45.1 
56.0 


34.8 
53.2 


311,917 
1,068,065 


8,144,792 
31,848,516 


556,007 
1,994,652 


9.6 
11.5 


10.4 
13.7 


42.8 
48.6 


international    1/4-inch  rule. 


TERMINOLOGY  AND  DATA  TABLES 

The  following  terminology  section  contains  definitions  that  are  relevant  to  the 
:imber  resource  data  presented  in  this  resource  bulletin.   Forest  area  and  timber 
resource  data  for  Colfax  County,  New  Mexico,  are  displayed  in  tables  3  through  23. 

TERMINOLOGY 

Land 

Bureau  of  the  Census. --The  area  of  dry  land  and  land  temporarily  or  partly  covered 
)y  water,  such  as  marshes,  swamps,  and  river  flood  plains;  streams,  sloughs,  estuaries, 
ind  canals  less  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
less  than  40  acres  in  area. 

Water 

Census  water. --As  defined  by  the  Bureau  of  the  Census:  streams,  sloughs,  estuaries, 
ind  canals  more  than  1/8  of  a  statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds 
nore  than  40  acres  in  area. 

Noncensus  water. --The  same  as  defined  by  the  Bureau  of  the  Census,  except  minimum 
vidth  of  streams,  etc.,  is  120  feet  and  minimum  size  of  lakes,  etc.,  is  1  acre. 

Land  Use  Classes 

Forest  land. --Land  at  least  16.7  percent  stocked  by  forest  trees  of  any  size,  or 
formerly  having  had  such  tree  cover,  and  not  currently  developed  for  nonforest  use. 

Commercial  timberland. --Forest  land  producing  or  capable  of  producing  crops  of 
Industrial  wood  and  not  withdrawn  from  timber  utilization.   (Note:  Areas  qualifying 
lave  the  capability  of  producing  in  excess  of  20  cubic  feet  per  acre  per  year  of  indus- 
trial wood  under  management.   Currently  inaccessible  and  inoperable  areas  are  included, 
except  when  the  areas  involved  are  small  and  unlikely  to  become  suitable  for  production 
)f  industrial  wood  in  the  foreseeable  future.) 

Productive-reserved  forest  land. --Forest  land  sufficiently  productive  to  qualify 
is  commercial  timberland,  but  withdrawn  from  timber  utilization  through  statute, 
Administrative  designation,  or  exclusive  use  for  Christmas  tree  production. 

Other  forest  land.--(l)  Forest  land  incapable  of  producing  20  cubic  feet  per  acre 
)f  industrial  wood  under  management,  because  of  adverse  site  conditions;  (2)  unproduc- 
tive-reserved forest  land. 

Nonforest  land. --Land  that  has  never  supported  forests  and  lands  formerly  forested 
vhere  use  for  timber  management  is  precluded  by  development  for  other  uses. 

Public  Ownership  Classes 

National  Forest  land. --Federal  lands  legally  designated  as  National  Forest  or 
purchase  units,  and  other  lands  under  the  administration  of  the  Forest  Service,  includinj 
experimental  areas  and  Bankhead-Jones  Title  III  lands. 

Bureau  of  Land  Management  lands . --Federal  lands  administered  by  the  Bureau  of  Land 
Management. 

Indian  lands . --Tribal  lands  held  in  fee  by  the  Federal  Government,  but  administered 
for  Indian  tribal  groups  and  Indian  trust  allotments. 


State  lands. --Lands  owned  by  States,  or  lands  leased  to  these  governmental  units 
for  50  years  or  more. 

Private  Ownership  Classes 

County  and  municipal  lands . --Lands  owned  by  counties  and  local  public  agencies  or 
municipalities,  or  lands  leased  to  these  governmental  units  for  50  years  or  more. 

Forest  industry  lands . --Lands  owned  by  companies  or  individuals  operating  wood- 
using  plants . 

Farmer-owned  lands. --Lands  owned  by  farm  operators.   (Note:  These  exclude  lands 
leased  by  farm  operators  from  nonfarm  owners,  such  as  railroad  companies  and  States.) 

Miscellaneous  Federal  lands. --Federal  lands  other  than  the  following:  (1)  National 
Forest  lands;  (2)  lands  administered  by  the  Bureau  of  Land  Management;  and  (3)  Indian 
lands . 

Miscellaneous  private  lands . --Privately  owned  lands  other  than  forest  industry  and 
farmer-owned  lands. 

Forest  Type  and  Tree  Species 

Forest  types. --A  classification  of  forest  land  based  upon  the  species  forming  a 
plurality  of  live-tree  stocking. 

Forest  trees . --Woody  plants  having  a  well-developed  stem  and  usually  more  than  12 
feet  in  height  at  maturity. 

Commercial  species. --Tree  species  presently  or  prospectively  suitable  for  indust- 
rial wood  products. 

Softwoods . - -Coniferous  trees,  usually  evergreen,  having  needles  or  scalelike 
leaves . 

Hardwoods . --Dicotyledonous  trees,  usually  broad-leaved  and  deciduous. 

Area  Condition  Classes 

Stocking. --Stocking  is  an  effort  to  express  the  extent  to  which  growing  space  is 
effectively  utilized  by  present  or  potential  growing  stock  trees  of  commercial  species. 
"Percent  of  stocking"  is  synonymous  with  "percentage  of  growing  space  occupied"  and 
means  the  ratio  of  actual  stocking  to  full  stocking  for  comparable  sites  and  stands. 
Basal  area  is  used  as  a  basis  for  measuring  stocking. 

"Stocking  percentages"  express  current  area  occupancy  in  relation  to  specified 
standards  for  full  stocking  based  on  number,  size,  and  spacing  of  trees  considered 
necessary  to  fully  utilize  the  forest  land. 

Full  utilization  of  the  site  is  assumed  to  occur  over  a  range  of  basal  area.   As 
an  interim  guide  60  percent  of  the  normal  yield  table  values  has  been  used  to  establish 
the  lower  limit  of  the  range,  which  represents  full-site  occupancy.   This  is  called 
100-percent  stocking.   The  upper  limit  of  full  stocking  has  been  set  at  132  percent. 
Sites  with  less  than  100-percent  stocking  represent  understocking  with  less  than  full- 
site  occupancy.   Overstocking  is  characterized  by  sites  with  over  133-percent  stocking. 

Class  10. --Area  fully  stocked  (100-132  percent)  with  desirable  trees  and  not  over- 
stocked (133  percent  or  more) . 


Class  20. --Area  fully  stocked  with  desirable  trees,  but  overstocked  with  all  live 
trees. 

Class  30. --Areas  medium  to  fully  stocked  (60-99  percent)  with  desirable  trees  and 
with  less  than  30  percent  of  the  area  controlled  by  other  trees  and  (or)  inhibiting 
vegetation  or  surface  conditions  that  will  prevent  occupancy  by  desirable  trees. 

Class  40. --Areas  medium  to  fully  stocked  with  desirable  trees  and  with  30  percent 
or  more  of  the  area  controlled  by  other  trees  and  (or)  conditions  that  ordinarily  pre- 
vent occupancy  by  desirable  trees. 

Class  50. --Areas  poorly  stocked  (16.7-59  percent)  with  desirable  trees,  but  fully 
stocked  with  growing  stock  trees. 

Class  60. --Areas  poorly  stocked  with  desirable  trees,  but  with  medium  to  full 
stocking  of  growing  stock  trees. 

Class  70. --Areas  nonstocked  (less  than  16.7  percent)  or  poorly  stocked  with 
desirable  trees,  and  poorly  stocked  with  growing  stock  trees. 

Class  80. --Low-risk  old-growth  stands. 

Class  90. --High-risk  old-growth  stands. 

Nonstocked. --Areas  less  than  16.7  percent  stocked  with  growing  stock  trees. 

Class  of  Timber 

Growing  stock  tree3.--Live  trees  of  commercial  species  qualifying  as  desirable  or 
acceptable  trees.   (Note:  Excludes  rough,  rotten,  and  dead  trees.) 

Desirable  trees . --Growing  stock  trees  (a)  having  no  serious  defect  in  quality 
limiting  present  or  prospective  use  for  timber  products;  (b)  of  relatively  high  vigor; 
and  (c)  containing  no  pathogens  that  may  result  in  death  or  serious  deterioration  before 
rotation  age. 

Acceptable  trees. --Growing  stock  trees  that  meet  specified  standards 
of  size  and  quality,  but  not  qualifying  as  desirable  trees. 

Rough  trees. --(1)  Live  trees  of  commercial  species  that  do  not  contain  at  least  one 
12-foot  saw  log  or  two  noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or 
prospectively,  and  (or)  do  not  meet  Rocky  Mountain  Regional  specifications  for  freedom 
from  defect  primarily  because  of  roughness  or  poor  form;  (2)  all  live  trees  of  non- 
commercial species. 

Rotten  trees. --Live  trees  that  do  not  contain  at  least  one  12-foot  saw  log  or  two 
noncontiguous  saw  logs,  each  8  feet  long  or  longer,  now  or  prospectively,  and  (or)  do 
not  meet  Rocky  Mountain  Regional  specifications  for  freedom  from  defect  primarily 
because  of  rot;  that  is,  when  more  than  50  percent  of  the  cull  volume  (cubic-foot 
basis)  in  a  tree  is  rotten. 

Cull. --Portions  of  a  tree  that  are  unusable  for  industrial  wood  products  because 
of  rot,  form,  or  other  defect. 

Salvable  dead  trees . --Standing  or  down  dead  trees  that  are  considered  merchantable 
by  Rocky  Mountain  Regional  standards. 

Mortality  trees . --Trees,  formerly  growing  stock,  dying  from  natural  causes  during 
a  specified  period,  usually  1  year. 


Saw-log  portion. --That  part  of  the  bole  of  sawtimber  trees  between  the  stump  and 
the  saw- log  top.   A  1-foot  stump  is  used. 

Upper-stem  portion. --That  part  of  the  bole  of  sawtimber  trees  above  the  saw  log 
top  to  a  minimum  top  diameter  of  4.0  inches  outside  bark  or  to  the  point  where  the 
central  stem  breaks  into  limbs,  whichever  occurs  first. 

Tree  Size  Classes 

Seedlings . --Live  trees  less  than  1.0  inch  in  diameter  at  breast  height. 

Saplings. --Trees  1.0-4.9  inches  in  diameter  at  breast  height. 

Poletimber  trees . --Trees  at  least  5.0  inches  in  d.b.h.,  but  smaller  than  sawtimber 
size. 

Sawtimber  trees . --Trees  exceeding  poletimber  size.  In  the  Intermountain  States, 
the  minimum  d.b.h.  for  softwood  sawtimber  is  9.0  inches,  and  11.0  inches  for  hardwoods. 

Volume 

Net  volume. --Gross  volume  less  deductions  for  rot,  sweep,  or  other  defect  affecting 
use  for  timber  products. 

Growing  stock  volume. --Net  volume  in  cubic  feet  of  live  sawtimber  trees  and  live 
poletimber  trees  from  stump  to  a  minimum  4.0-inch  top  (of  central  stem)  outside  bark. 
Net  volume  equals  gross  volume  less  deduction  for  rot  and  missing  bole  sections. 

Sawtimber  volume. --Net  volume  in  board  feet  of  sawtimber  trees  of  commercial 
species.  Net  volume  equals  gross  volume  less  deduction  for  rot,  sweep,  crook,  and  other 
defects  that  affect  use  for  lumber. 

Growth  and  Mortality 

Net  annual  growth. --The  increase  in  net  growing  stock  volume  of  a  specified  size 
class  for  a  specific  year.   (Note:  Components  of  net  annual  growth  include  the  increment 
in  net  volume  of  trees  at  the  beginning  of  the  specific  year  surviving  to  its  end,  plus 
net  volume  of  trees  reaching  the  size  class  during  the  year,  minus  the  net  volume  of 
trees  that  died  during  the  year,  minus  the  net  volume  of  trees  that  became  rough  or 
rotten  trees  during  the  year.) 

Mortality. --Number  or  sound-wood  volume  of  growing  stock  trees  dying  from  natural 
causes  during  a  specified  period. 

Site 

Site  class. --A  classification  of  forest  land  in  terms  of  inherent  capacity  to 
grow  crops  of  industrial  wood. 

Site  classifications  are  based  upon  the  mean  net  annual  growth  of  growing  stock 
(not  including  thinnings  or  mortality  loss)  attainable  at  culmination  of  mean  net 
annual  growth  over  age.   Height-age  relationships  are  usually  used  as  indicators  of 
the  specified  volume-site  class. 

Stand-Size  Classes 

Sawtimber  stands. --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees, 
with  half  or  more  of  total  stocking  in  sawtimber  or  poletimber  trees,  and  with  saw- 
timber stocking  at  least  equal  to  poletimber  stocking. 


Poletimber  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock  trees 
in  which  half  or  more  of  this  stocking  is  in  poletimber  and  (or)  sawtimber  trees,  and 
with  poletimber  stocking  exceeding  that  of  sawtimber. 

Sapling-seedling  stands . --Stands  at  least  16.7  percent  stocked  with  growing  stock 
trees  in  which  more  than  half  of  the  stocking  is  saplings  and  (or)  seedlings. 

Nonstocked  land. --Commercial  timberland  less  than  16.7  percent  stocked  with  grow- 
ing stock  trees. 

FOREST  SURVEY  TABLES 

Table  3. --Total  area  in  Colfax  County  by  ownership  class,    1976 

Ownership  class      \  Acres  Hectares 

National  Forest1  11,778  4,766 

Bureau  of  Land  Management  261  106 

Indian 

State 

Private  and  other 

Total  land  area 

Census  water 

Gross  area2 2,413,504 976,715 

includes  National  Grasslands  administered  by  National  Forest  Systems. 
2U.S.  Bureau  of  the  Census,  land  and  water  area  of  the  United  States,  1970. 

Table  4. --Land  area  in  Colfax  County  by  major  land  class  and  ownership  class,    1976 


282,600 
2,114,321 

114,365 
855,639 

2,408,960 

974,876 

4,544 

1,839 

Ownership  class 

Land  class 

State          :         Private  * 

:    Acres 

:   Hectares   :    Acres    :   Hectares 

Commercial  timberland  58,370        23,622      474,063       191,847 

Productive  reserved 
Other  forest  land: 

Unproductive  reserved 

Unproductive  nonreserved 

Total  forest  land 
Nonforest  land 


35,444 

14,344 

315,926 

127,851 

93,814 

37,966 

789,989 

319,698 

188,786 

76,399 

1,324,332 

535,941 

Total  land  area  282,600 114,365    2,114,321 855,639 


*0n  this  and  all  later  tables,  the  private  ownership  category  includes 
i  negligible  portion  of  county  and  municipal  ownership. 


Table  5. --Area  of  commercial  timberland  in  Colfax  County  by  forest  type, 
stand-size  class,   and  site  class,   State  owned,    1976 


Forest  typ 

e  and 
class 

Site  class 

:   Total 

stand-size 

165+ 

:  120-164 

:  85-119   : 

50-84 

20-49 

:   acres 

Douglas-fir: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

seedling 

seedling 

le  fir: 
seedling 

seedling 

:c: 
seedling 

r: 

seedling 

Js: 
seedling 

seedling 

seedling 

-- 

-- 

-  -  -  -  Acres   -  -  -  - 
1,330 

2,544 
3,991 
2,826 

2,544 
5,321 
2,826 

Total 

— 

-- 

-- 

1,330 

9,361 

10,691 

Ponderosa  pine 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

- 

— 

:: 

E 

18,254 

4,658 

654 

2,268 

18,254 

4,658 

654 

2,268 

Total 

-- 

-- 

-- 

.- 

25,834 

25,834 

Spruce-subaipi 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

-- 

1,330 

1,331 

1,330 
1,331 

Total 

-- 

-- 

.- 

1,330 

1,331 

2,661 

White  fir: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

— 

-- 

— 

654 

1,330 
654 

1,984 
654 

Total 

-- 

— 

.- 

654 

1,984 

2,638 

Engelmann  spru 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 





1,295 

1,295 
1,295 

2,259 
2,661 

4,849 
2,661 
1,295 

Total 

-- 

-- 

1,295 

2,590 

4,920 

8,805 

Pinyon-junipe 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

- 

- 

-- 

568 
198 
761 
199 

568 
198 
761 
199 

Total 

-. 

-- 

_- 

-. 

1,726 

1,726 

Total  softwoo 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

1,295 

3,279 

1,330 
1,295 

24,955 

12,839 

4,895 

2,467 

29,529 

14,169 

6,190 

2,467 

Total 

-- 

.- 

1,295 

5,904 

45,156 

52,355 

Aspen: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

- 

1,330 

1,071 

654 

2,960 

1,330 
1,071 
3,614 

Total 

-. 

-. 

-_ 

3,055 

2,960 

6,015 

All  types: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

1,295 

4,609 
2,401 
1,949 

24,955 

12,839 

7,855 

2,467 

30,859 

15,240 

9,804 

2,467 

Total 

-. 

__ 

1,295 

8,959 

48,116 

58,370 
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Table  b.--Area  of  commercial  timberland  in  Colfax  County  by  forest  type, 
stand-size  class,   and  site  class,  private  owned,    1976 


Forest  type  and 
stand-size  class 


Site  class 


165+ 


120-164  :  85-119 


50-84 


20-49 


Total 
acres 


Douglas-fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Ponderosa  pine: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Spruce-subalpine  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

White  fir: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Engelmann  spruce: 
Sawtimber 
Poletimber 

Sapling  and  seedling 
Nonstocked 

Total 

Pinyon-juniper: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

Total  softwoods: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Aspen: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 

All  types: 

Sawtimber 

Poletimber 

Sapling  and  seedling 

Nonstocked 

Total 


Acres 


6,411 


32,104  32,104 
19,231  25,642 
15,050    15.0S0 


6,411 


66,385    72,796 


201,458  201,458 

42,377  42,377 

2,856  2,856 

28,953  28,953 


275,644   275,644 


6,410 


(.,410 


6,41  0 


6,410 


2,856 


6,410 
2,856 


2,856 


5,261 


5,261 


10,522 


15,269 
7,996 
3,164 
7,996 


5,261 


6,410 
6,410 


12,820 


9,266 
2,856 


9,266    12,122 


,261 

7,772 

18,294 

-- 

12,821 

12,821 

,261 

-- 

5,261 

20,593    36,376 


15,269 
7,996 
3,164 
7,996 


34,425    34,425 


14 

527 

263 

013 

282 

801 

6 

411 

88 

835 

95 

246 

5 

261 

23 

926 

29 

187 

-- 

36 

949 

36 

949 

5,261 


26,199   412,723   444,183 


6,410 
2,819 
2,856 


17,795 


6,410 

2,819 

20,651 


12,085 


17,795 


29,880 


5,261     20,937  263,013  289,211 

9,230  88,835  98,065 

8,117  41,721  49,838 

-- 36,949  36,949 


5,261 


38,284   430,518   474,063 
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Table  1 .--Area  of  commercial  timberland  in  Colfax  County  by  forest  type, 

stand-size  class,   and  site  class,   summary — State  and  private,    1976 


Forest  typ 

e  and     : 
class     : 

Site 

class 

Total 

stand-size 

165+ 

:  120-164 

:  85- 

119   : 

50-84   : 

20-49 

acres 

Douglas-fir: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

seedling 

seedling 

ne  fir: 
seedling 

seedling 

ce: 

seedling 

r: 
seedling 

is: 
seedling 

seedling 

seedling 

-- 

- 

-  Acres   -  -  -  - 
7,741 

34,648 

23,222 
17,876 

34,648 
30,963 
17,876 

Total 

— 

-- 

-- 

7,741 

75,746 

83,487 

Ponderosa  pine 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

-- 

-- 

219,712 

47,035 

3,510 

31,221 

219,712 

47,035 

3,510 

31,221 

Total 

-- 

-- 

-- 

-- 

301,478 

301,478 

Spruce-subalpi 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 



— 

7,740 

7,741 

7,740 
7,741 

Total 

-- 

-- 

-- 

7,740 

7,741 

15,481 

White  fir: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

- 

3,510 

7,740 
3,510 

11,250 
3,510 

Total 

-_ 

.- 

-_ 

3,510 

11,250 

14,760 

Engelmann  spin 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

6, 

556 

6,556 
6,556 

10,031 
15,482 

23,143 

15,482 

6,556 

Total 

-- 

— 

6, 

556 

13,112 

25,513 

45,181 

Pinyon-junipe 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

_. 

__ 

- 

15,837 
8,194 
3,925 
8,195 

15,837 
8,194 
3,925 
8,195 

Total 

-- 

-- 

_- 

-_ 

36,151 

36,151 

Total  softwooi 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

6 

,556 

17,806 
7,741 
6,556 

287,968 

101,674 

28,821 

39,416 

312,330 

109,415 

35,377 

39,416 

Total 

-- 

.- 

6 

556 

32,103 

457,879 

496,538 

Aspen: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

- 

-- 

7,740 
3,890 
3,510 

20,755 

7,740 

3,890 

24,265 

Total 

-- 

-- 

-_ 

15,140 

20,755 

35,895 

All  types: 

Sawtimber 
Poletimber 
Sapling  and 
Nonstocked 

-- 

-- 

6 

556 

25,546 
11,631 
10,066 

287,968 

101,674 

49,576 

39,416 

320,070 

113,305 

59,642 

39,416 

Total 

-- 

-_ 

6 

556 

47,243 

478,634 

532,433 
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Barrett,  Michael  K. ,  and  Dorothy  G.  Shupe 

1980.   Forest  area  and  timber  resource  statistics  for  Col- 
fax County,  New  Mexico,  1976.   USDA  For.  Serv.  Resour. 
Bull.  INT-18,  2  3  p.   Intermt.  For.  and  Range  Exp.  Stn. 
Ogden,  Utah  84401. 

Presents  land  area,  commercial  timberland  area,  timber 
inventory,  and  growth  and  mortality  data  based  on  Resources 
Evaluation  standards. 


KEYWORDS:   forest  surveys  (regional),  forest  area  classifica- 
tion, stand  volume. 
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inventory,  and  growth  and  mortality  data  based  on  Resources 
Evaluation  standards. 


KEYWORDS:   forest  surveys  (regional),  forest  area  classifica- 
tion, stand  volume. 


The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  231  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,    Utah   (in   cooperation   with   Utah   State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 


\\3  .  £0  :  JN 


WYOMING  TIMBER  PRODUCTION  AND 
MILL  RESIDUES  -1976 


CHARLES  E.  KEEGAN  III 
RANDLE  V.  WHITE 
THEODORE  S. 


USDA  Forest  Service  Resource  Bulletin  INT-19 
INTERMOUNTAIN  FOREST  AND  RANGE  EXPERIMENT  STATION 
FOREST  SERVICE,  U.S.  DEPARTMENT  OF  AGRICULTURE 


THE  AUTHORS 


CHARLES  E.  KEEGAN  III  is  Research  Specialist  with  the  Bureau  of 

Business  and  Economic  Research  at  the  University  of  Montana. 
He  is  currently  involved  in  a  number  of  research  projects  con- 
cerning the  forest  products  industry  in  the  northern  Rocky 
Mountains.   He  received  a  Bachelor  of  Science  degree  in  busi- 
ness administration  from  Georgetown  University  and  a  Master 
of  Science  in  forestry  from  the  University  of  Montana.   Prior 
to  his  current  position,  he  worked  as  an  accountant  and  as  a 
forestry  instructor  at  the  University  of  Montana. 


RANDLE  V.  WHITE  is  Research  Associate  with  the  Bureau  of  Business 
and  Economic  Research  at  the  University  of  Montana.   His  most 
recent  research  deals  with  the  effect  of  government  regulation 
on  small  Montana  businesses.   He  also  has  done  studies  on  the 
impact  of  coal  development  in  Montana  and  on  the  forest  pro- 
ducts industry  in  the  northern  Rocky  Mountains.   He  holds  a 
Bachelor  of  Arts  degree  in  economics  from  the  University  of 
Montana  with  additional  graduate  work  in  accounting  and 
economics. 


THEODORE  S.  SETZER  is  a  Research  Forester  in  the  Resources  Evalua- 
tion Unit  in  Anchorage,  Alaska,  for  the  Pacific  Northwest 
Forest  and  Range  Experiment  Station.   Previously,  he  was  a 
specialist  in  forest  products,  timber  removals,  and  inventory 
planning  at  the  Intermountain  Forest  and  Range  Experiment 
Station,  Ogden,  Utah.   Before  that  he  served  with  the  Soil 
Conservation  Service,  the  Central  States  Forest  Experiment 
Station  in  Iowa,  and  with  private  industry  as  a  forest  manager 
and  sawmill  operator  in  Iowa.   He  holds  BS  degrees  in  Forestry 
and  agronomy  from  Iowa  State  University. 


USDA  Forest  Service 

Resource  Bulletin  INT-19 

December  1979 


WYOMING  TIMBER  PRODUCTION  AND 
MILL  RESIDUES,  1976 


Charles  E.  Keegan  III 

Randle  V.  White 

Theodore  S.  Setzer 


NOTE:   The  term  "timber  production"  as  used 
in  this  publication  is  defined  as  the  pro- 
duction of  roundwood  timber  products. 


INTERMOUNTAIN  FOREST  AND  RANGE  EXPERIMENT  STATION 

Forest  Service 

U.S.  Department  of  Agriculture 

Ogden,  Utah  84401 


RESEARCH  SUMMARY 


Wyoming  roundwood  timber  production  in  1976  was  25,756  thou- 
sand cubic  feet  (729.3  thousand  cubic  meters)  compared  to  30,048 
thousand  cubic  feet  (850.9  thousand  cubic  meters)  in  1969.   Sawlog 
output  was  down  from  the  1969  estimate  of  167,620  thousand  board 
feet  to  135,648  thousand  board  feet  in  1976.   Estimated  volume  of 
plant  residues  (including  bark)  from  Wyoming's  lumber  industry  was 
21,654  thousand  cubic  feet  (613.2  thousand  cubic  meters)  of  which 
10,521  thousand  cubic  feet  (297.9  thousand  cubic  meters)  were 
utilized. 


The  data  presented  in  this  study  are  based  on  the  Wyoming 
Forest  Industries  Data  Collection  System,  a  cooperative  survey 
performed  by  the  Bureau  of  Business  and  Economic  Research, 
University  of  Montana,  Missoula,  Montana;  coordinated  and  funded 
by  the  Renewable  Resources  Evaluation  Research  Unit  of  the  Inter- 
mountain  Forest  and  Range  Experiment  Station. 


Wyoming's  estimated  1976  production  of  roundwood  timber  products1  was  25,756 
thousand  cubic  feet  (729.3  thousand  cubic  meters),  14  percent  less  than  the  1969 
estimate  of  30,048  thousand  cubic  feet  (850.9  thousand  cubic  meters) (fig.  I).2 

Sawlog  output  decreased  to  23,591  thousand  cubic  feet  (668.0  thousand  cubic  meters; 
135,648  thousand  board  feet)  from  the  1969  estimate  of  29,287  thousand  cubic  feet  (829.3 
thousand  cubic  meters;  167,620  thousand  board  feet).3  The  volume  of  sawlogs  was  5,696 
thousand  cubic  feet  (161.3  thousand  cubic  meters)  less  than  the  1969  level  and  accounted 
for  about  92  percent  of  the  State's  total  roundwood  products  production  in  1976;  the 
comparable  percentage  for  1969  was  97.5.   The  roundwood  pulpwood  harvest  was  1,668 
thousand  cubic  feet  (47.2  thousand  cubic  meters)  in  1976  in  contrast  to  1969  when  no 
roundwood  pulpwood  harvest  was  reported  in  Wyoming.   Production  of  all  other  roundwood 
products  combined  was  497  thousand  cubic  feet  (14.1  thousand  cubic  meters),  down  from 
the  1969  estimate  of  761  thousand  cubic  feet  (21.5  thousand  cubic  meters)  (table  l).4 

A  limited  number  of  firms  purchased  timber  within  most  counties  in  Wyoming.   Con- 
fidential information  about  the  operations  of  individual  firms  must  be  protected;  there- 
fore, sawlog  harvest  data  can  be  released  only  on  a  regional  basis,  with  some  discussion 
of  the  changes  in  level  of  harvest  on  a  county  by  county  basis  within  regions. 

The  State  of  Wyoming  has  been  divided  by  county  into  three  regions: 

Region  A  Region  B  Region  C 


Fremont 

Hot  Springs 

Lincoln 

Park 

Sublette 

Sweetwater 

Teton 

Uinta 


Big  Horn 

Campbell 

Crook 

Johnson 

Sheridan 

Washakie 

Weston 


Albany 

Carbon 

Converse 

Goshen 

Laramie 

Natrona 

Niobrara 

Platte 


Region  A,  made  up  of  the  western  counties,  shows  a  42.5  million  board  foot 
decrease  in  sawlog  harvest,  from  almost  94  million  board  feet  in  1969  to  just  over  51 
million  board  feet  in  1976  (table  2).   Fremont,  Lincoln,  Hot  Springs,  Uinta,  and  Park 
Counties  showed  a  combined  total  harvest  that  was  less  than  one-fifth  of  the  harvest 
for  those  same  counties  in  1969.   Sublette  and  Teton  Counties  both  had  significant 
increases  in  sawlog  production  from  1969  to  1976,  but  the  magnitude  of  these  increases 
was  not  sufficient  to  offset  the  large  reductions  in  the  other  counties. 


^ogs,  bolts,  or  other  round  sections  cut  from  trees  for  industrial  or  consumer 
use.   Such'products  include  sawlogs,  pulpwood,  fuelwood,  piling,  poles,  hewn  ties,  mine 
timbers,  and  various  other  round,  split,  or  hewn  products. 

2The  1969  figures  used  in  this  report  are  taken  from  Setzer,  Theodore  S.  1971. 
Estimates  of  timber  products  output  and  plant  residues,  Wyoming  and  western  South 
Dakota,  1969.   USDA  For.  Serv.  Res.  Note  INT-136,  6  p.   Intermt.  For.  and  Range  Exp. 

Stn. ,  Ogden,  Utah.  . 

3Unless  otherwise  indicated,  Scribner  log  rule  is  used  throughout  this  report  for 

board  foot  volumes  of  roundwood  products. 

^Other  roundwood  products  include  commercial  poles,  pilings,  posts,  and  house  logs 
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Region  B,  which  includes  the  north-central  and  northeastern  counties,  shows  an 
increased  harvest  of  6.5  million  board  feet,  from  41.5  million  board  feet  in  1969  to 
48  million  board  feet  in  1976.   This  gain  is  due  to  a  large  increase  from  the  ponderosa 
pine  lands  in  Crook  and  Weston  Counties  in  northeastern  Wyoming.   The  increased  cut  on 
these  lands  more  than  offset  a  reduction  in  harvest  of  over  50  percent  in  Johnson  and 
Sheridan  Counties  from  1969  to  1976. 

Sawlog  production  from  timberlands  in  Region  C  in  1976  was  36  million  board  feet, 
4  million  board  feet  more  than  in  1969.   The  major  timber-producing  counties  in  this 
region,  Albany  and  Carbon,  both  showed  increased  harvests  in  1976. 

Lodgepole  pine,  ponderosa  pine,  and  Engelmann  spruce  were  the  predominant  timber 
species  harvested  from  Wyoming  timberlands,  accounting  for  over  90  percent  of  the  1976 
harvest.   The  remainder  of  the  cut  was  composed  mainly  of  Douglas-fir  and  subalpine  fir, 
with  cottonwood,  limber  pine,  and  juniper  making  up  less  than  1  percent  of  the  harvest 
(table  2). 

In  1976,  approximately  78  percent  of  the  volume  of  coarse  residues  and  35  percent 
of  the  fine  residues  were  utilized  as  compared  to  1969  when  58  percent  of  the  coarse 
residues  and  29  percent  of  the  fine  residues  were  used  (table  3) . 5  Utilization  of  bark 
approached  12  percent  in  1976.   In  1969,  there  was  almost  no  utilization  of  bark. 

Table   3 . --Estimated   volume  of  used  and   unused  sawmill    residues 
in   Wyoming  by   type,    1969  and   1976 


Type 

Estimated 

volume 

Percent  of  total 

and  year 

Used 

Unused 

Total 

Used 

Unused 

Total 

-  -  -  Tho 

usand   cubic 

feet   -  -  - 

-  -  Percent    - 

Bark: 
1969 
1976 

3 
552 

4,683 
4,185 

4,686 

4,737 

0.1 
11.7 

99.9 
88.3 

100.0 
100.0 

Coarse: 1 
1969 
1976 

4,262 

7,377 

3,060 

2,109 

7,322 
9,486 

58.2 
77.8 

41.8 
22.2 

100.0 
100.0 

Fine: 2 
1969 
1976 

2,269 
2,592 

5,638 
4,839 

7,907 
7,431 

28.7 
34.9 

71.3 
65.1 

100.0 
100.0 

-  -  -  Thou 

sand  cubic 

meters   -  -  - 

-  -  -  Percent   -   - 

Bark: 
1969 
1976 

0.1 
15.6 

132.6 
118.5 

132.7 
134.1 

0.1 
11.7 

99.9 
88.3 

100.0 
100.0 

Coarse: 1 
1969 
1976 

120.7 
208.9 

86.6 
59.7 

207.3 
268.6 

58.2 
77.8 

41.8 
22.2 

100.0 
100.0 

Fine: 2 
1969 

1976 

64.3 
73.4 

159.6 
137.0 

223.9 
210.4 

28.7 
34.9 

71.3 
65.1 

100.0 
100.0 

Material   suitable   for  chipping,    such  as   slabs,    edgings,    and  trimmings. 
2Such  material   as   sawdust   and  shavings. 

5Mill  residues  are  wood  materials  from  manufacturing  plants  not  utilized  for  the 
mill's  primary  product.  Such  materials  include  bark,  slabs,  edgings,  trimmings,  mis- 
cuts,    sawdust,    and   shavings. 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  250  million  acres,  or  90  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with 
Montana  State  University) 

Logan,  Utah  (in  cooperation  with  Utah  State 
University) 

Missoula,  Montana  (in  cooperation  with  the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  University 
of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham 
Young  University 

Reno,  Nevada  (in  cooperation  with  the  Uni- 
versity of  Nevada) 
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SUMMARY 


This  report  shows  that  Montana  roundwood  timber  production 
declined  from  245,948  thousand  cubic  feet  (6  964.5  thousand  cubic 
meters)  in  1969  to  202,362  thousand  cubic  feet  (5  730.3  thousand 
cubic  meters)  in  1976.   Saw  log  production  decreased  from 
211,174  thousand  cubic  feet  (5  979.8  thousand  cubic  meters)  in 
1969  to  149,636  thousand  cubic  feet  (4  2  37.2  thousand  cubic 
meters)  in  1976.   Veneer  log  output  increased  to  44,511  thousand 
cubic  feet  (1  260.4  thousand  cubic  meters)  as  compared  to  28,574 
thousand  cubic  feet  (809.1  thousand  cubic  meters)  in  1969.   The 
round  pulpwood  production  of  2,380  thousand  cubic  feet  (67.4 
thousand  cubic  meters)  was  up  from  the  1,682  thousand  cubic 
feet  (47.6  thousand  cubic  meters)  in  1969.   Estimated  volume 
of  plant  residues  (includinq  bark)  from  the  lumber,  and  veneer 
and  plywood  industries  was  126,744  thousand  cubic  feet  (3  589.0 
thousand  cubic  meters).   Of  this  volume,  87  percent  (110,000 
thousand  cubic  feet,  3  114.8  thousand  cubic  meters)  was  used. 
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INTRODUCTION 

In  1976.  production  of  roundwood  timber  products  in  Montana  was  202,362  thousand 
cubic  feet  (5  730.3  thousand  cubic  meters)  (fig.  1).   This  represents  a  decline  of  18 
percent  from  the  1969  harvest  of  245,948  thousand  cubic  feet  (6  964.5  thousand  cubic 
meters)  .  1 

Saw  logs  remained  the  principal  roundwood  product  from  Montana  timberlands 
accounting  for  about  74  percent  of  the  1976  total  harvest  (table  1).   The  1976  saw  log 
output  of  149,636  thousand  cubic  feet  (4  237.2  thousand  cubic  meters;  860,415  thousand 
board  feet)  was  348,230  thousand  board  feet  below  the  1969  saw  log  harvest--a  drop  of 
29  percent. z   The  decline  in  saw  log  output,  however,  was  offset  in  part  by  an 
increase  in  veneer  logs  harvested  from  28,574  thousand  cubic  feet  (809.1  thousand  cubic 
meters;  168,015  thousand  board  feet)  in  1969  to  44,511  thousand  cubic  feet  (1  260.4 
thousand  cubic  meters;  261,724  thousand  board  feet)  in  1976,  with  veneer  logs  now 
constituting  22  percent  of  the  total  output  of  roundwood  products.3 
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Figure  1 . --Roundwood  harvest,  1952  through  1976.   Plotted  volumes 
through  1969  are  from  Setzer  (1971). 


!The  1969  figures  used  in  this  report  are  taken  from  Setzer,  Theodore  S.  1971. 
Estimates  of  timber  products  output  and  plant  residues,  Montana,  1969.   USDA  For.  Serv. 
Res.  Note  INT-133,  4  p.   Intermt.  For.  and  Range  Exp.  Stn. ,  Ogden,  Utah. 

2Unless  otherwise  indicated,  Scribner  log  rule  is  used  throughout  this  report  for 
board  foot  volumes  of  roundwood  products. 

3Logs,  bolts,  or  other  round  sections  cut  from  trees  for  industrial  or  consumer 
uses.   Roundwood  products  include  saw  logs,  pulpwood,  fuelwood,  piling,  poles,  hewn 
ties,  mine  timbers,  and  various  other  round,  split,  or  hewn  products. 
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Round  pulpwood  output  increased  from  1,682  thousand  cubic  feet  (47.6  thousand 
cubic  meters)  in  1969  to  2,380  thousand  cubic  feet  (67.4  thousand  cubic  meters)  in 
1976.   Output  of  all  other  roundwood  products  (such  as,  fuelwood,  house  logs,  cedar 
specialties,  and  miscellaneous  farm  timbers)  was  5,835  thousand  cubic  feet  (165.3 
thousand  cubic  meters) .   Round  pulpwood  and  other  products  have  become  a  more  important 
component  of  the  harvest,  accounting  for  over  4  percent  of  the  total  in  1976  as 
compared  to  only  about  2.5  percent  in  1969.   The  substantial  percent  change  can  be 
attributed  to  both  the  sharp  decline  in  sawtimber  harvest  since  1969  and  a  concurrent 
increase  in  the  harvest  of  other  roundwood  products,  due  primarily  to  the  development 
of  the  house  log  industry  in  Montana  and  to  increases  in  round  pulpwood  harvest. 

Over  26  percent  of  the  mill  receipts  of  saw  logs  from  Montana  timberlands  in  1976 
was  Douglas-fir  (table  2  and  3).   Mill  receipts  of  Lodgepole  pine  amounted  to  more  than 
23  percent  of  the  State's  total  with  mill  receipts  of  western  larch  making  up  over  16 
percent;  of  ponderosa  pine  about  15  percent;  of  Engelmann  spruce  less  than  8  percent;  of 
true  firs,  western  white  pine,  western  redcedar,  and  western  hemlock  almost  11  percent; 
and  of  other  species  less  than  0.5  percent. 

Lincoln  County  supplied  217,000  thousand  board  feet  of  saw  logs  (25.2  percent  of 
the  total  output)  to  lead  the  State  in  1976.   The  saw  log  harvest  in  1976,  however,  was 
less  than  half  the  reported  harvest  of  467,000  thousand  board  feet  for  Lincoln  County 
in  1969.   Flathead  County  remained  the  second  leading  supplier  of  saw  logs  with  output 
of  154,000  thousand  board  feet  or  17.9  percent  of  the  total;  this  volume  is  over  60,000 
thousand  board  feet  below  the  1969  harvest  in  Flathead  County.   Sanders  County  produced 
107,741  thousand  board  feet,  or  12.5  percent  of  the  State's  total,  to  become  the  third 
ranking  county  in  saw  log  output,  replacing  Missoula  County  and  its  total  harvest  of 
97,000  thousand  board  feet. 

In  1976,  approximately  95  percent  of  the  volume  of  coarse  residues  and  83  percent 
of  the  fine  residues  were  utilized  as  compared  to  about  87  percent  of  the  coarse  and  60 
percent  of  the  fine  residues  that  were  used  in  1969  (table  4).4  Utilization  of  bark 
increased  from  28  percent  in  1969  to  over  77  percent  in  1976.   This  rise  was  due 
primarily  to  a  greater  use  of  bark  as  an  industrial  fuel  by  wood  products  manufacturers 
in  Montana. 


of  wood  materials  from  manufacturing  plants  not  utilized 


-Mill  residue  constats  or  «»   -at   -  -   --  J^  edging5,  trim„n,1RS 

for  the  mill's  primary  product.   bucn  matt-n*. 
miscuts,  sawdust,  and  shavings. 


cn 

^ 

"* 

^ 

CN 

cn 

to 

^ 

*D 

•^J- 

^ 

"* 

LO 

fN 

to 

c> 

o 

to 

CN 

^ 

cn 

tO 

(^i 

LO 

o 

r- 

to 

rO 

CN 

LO 

CN 

LO 

rH 

CN 

to 

to 

CNJ 

o 

LO 

C 

r-- 

o 

\o 

to 

r- 

cn 

^O 

O 

MO 

"st 

-3- 

^o 

LO 

o 

CO 

LO 

sOcm 

CN 

cn 

CN 

■■3- 

*3- 

vO 

CO 

(N 

■^t 

c 

CN 

\D 

^Oc 

o 

■^J-CN 

r- 

X 

O 

LO 

*— ' 

IO 

^ 

r- 

LO 

00 

'*-*' 

to 

■** 

w 

■— ' 

-r 

'-, 

LO 

in 

cn 

LO 

O 

^-^ 

to 

^— ' 

\D 

^O 

"O 

00 

— 

,_, 

CN 

r  -H 

LO 

to 

tO 

Tt 

to 

rj 

00 

r- 

CO 

,-H 

t--. 

.-H 

o 

^D 

to 

r-~ 

to 

to 

CN 

CN 

<=*■ 

■^ 

to 

to 

CM 

cn 

o 

O 

o 

O 

o 

c 

CN 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

c 

o 

o 

c 

- 

o 

O 

o 

O 

o 

o 

o 

O 

o 

r- 

r-- 

o 

o 

c 

o 

o 

o 

o 
o 
to 

o 

c 

-■ 

~ 

o 

o 

c 

o 

o 

^ 

O 

to 

c 

o 

o 

o 

o 

tO 

to 

o 

M 

<r 

o 

o 

LO 

to 

vO 

CN 

cn 
to 

LO 

c 

o 

o 

LO 

o 
to 

\D 

o 

o 

o 

- 

o 

LO 

cn 

LO 

o 

o 
cn 

^ 

o 

o 

o 

~ 

■* 

o 

<-> 

o 

o 

o 

o 

c 

cn 

o 

o 

CO 

LO 

to 

o 

o 

c 

^ 

o 

to 
cn 

c 

\D 

tj- 

to 

cn 

cn 

c 

CN 

cn 

o 

o 

o 

c 

o 

r- 

o 

o 

o 

o 

o 

c 

c 

o 

LO 

LO 

c 

o 

LO 

o 

o 

o 

o 

o 

o 

o 

CO 

ro 

^ 

c 

c 

o 

o 

h- 

o 

^ 

LO 

c 

o 

CN 

cn 

rH 

c 

CN 

o 

o 

o 

o 

LO 

o 

o 

LO 

a 

to 
cn 

o 

LO 

o 

lO 

to 

to 
to 

o 

CN 

CN 

cn 

IO 

o 

00 

to 

CN 

o 

to 

LO 

CN 

cn 

LO 
LO 

CM 

o 

o 

o 

o 

oo 

o 

o 

o 

LO 

to 

Tt 

o 

o 

CO 

cn 

o 

o 

cn 

** 

o 

to 

CN 

CM 

to 

** 

Tfr 

LO 

to 

00 

cn 

LO 

to 

oo 

to 

CN 

CN 

c 

CN 

LO 

00 

■*j 

yo 

to 

o 

LO 

t^- 

cn 

o 

CTi 

•£> 

c 

rt 

CO 

\D 

CN 

*3" 

o 

c 

to 

o 

r*- 

\0 

^ 

o 

LO 

Tf 

CM 

Ch 

h- 

o 

CN 

-1- 

\D 

O 

CN 

"3- 

00 

\D 

rH 

o 

to 

r- 

'■— 

-H 

LO 

o 

*—* 

%o 

to 

*— ' 

— ' 

to 

LO 

CN 

CN 

'—' 

to 

"<^ 

CO 

01 

rH 

CO 

CN 

■* 

O 

to 

- 

o 

CN 

■^J- 

cn 

LO 
CN 

*1- 
■5t 

00 

o 

•JD 

^ 

o 

OO 

00 

O 

cn 

O 

cn 

CN 

vO 

CN 

cn 

o 

^* 

o 

c 

cn 

o 

r- 

o 

■«* 

rM 

CN 

\0 

CN 

': 

TT 

o 

LO 

OC 

cn 

■<* 

r- 

LO 

"3- 

CN 

cn 

cn 

"*— ' 

00 

o 

w 

yD 

LO 

*— ' 

to 

cn 

^ 

LO 

[-- 

r*- 

cn 

y0 

o 

oo 

\C 

Oi 

^ 

o 

(N 

CN 

rH 

to 

r^- 

rr 

\C 

CO 

_ 

cn 

to 

CN 

OC 

-a- 

\o 

-<3- 

^f 

oo 

Tt 

CN 

•^r 

CN 

to 

o 

CM 

CN 

r  i 

r- 

CN 

c 

LO 

CN 

cn 

en 

•^t 

CO 

r» 

o 

\D 

n 

c 

OO 

\D 

r- 

T 

-rj- 

OO 

to 

CN 

tj- 

o 

Cn 

cn 

cn 

LOOJ 

to 

CN 

o 

LO 

00 

cn 

CTi 

LO 

LO 

to 

CN 

-3- 

o 

■^J- 

LO 

CN 

CN 

cn 

•^j- 

*o 

r-. 

CN 
LO 

to 

cn 

0 

CN 

vO 

r- 

Cn 

CN 

00 

LO 

■<3- 

ri 

cn 

00 

to 

OO 

o 

LO 

vO 

c 

^o 

rj 

o 

O 

oo 

vO 

CO 

CN 

LO 

o 

\D 

CN 

cn 

rj 

o 

LO 

v£) 

LO 

r*- 

r-- 

CT. 

w' 

rH 

^O 

CN 

^ 

CN 

LO 

00 

CN 

CN 

cn 

CN 

cn 

CN 

o 

o 

cn 

o 

LO 

cn 

i_r. 

LO 

to 

sD 

vO 

LO 

00 

o 

to 

00 

o 

^3" 

to 

r^ 

CN 

CN 

LO 

to 

LO 

C  T3  O 

n)  —I  • 

^    (U  O 
MX 


-. 

u 

60 

C 

ol 

T! 

•H 

o 

CI 

c 

+-> 

T) 

T3 

C 

o 

CQ 

c 

01 

r^ 

CQ 

c 

t-i 

01 

O 

C3 

h 

0) 

Oi 

r: 

c 

1-1 

T) 

V) 

)1 

o 

_J 

m    o> 

4-» 

<u 

4-» 

!n 

X 

o 

a) 

01 

1 

Im 

3 

>H 

^ 

1U 

::■ 

X> 

3  X 

o) 

01 

p 

to 

o 

x: 

tn 

O 

CD 

XI 

CD 

CD 

> 

01 

u 

M  +-> 

(j 

C 

14J 

a) 

o 

an 

0> 

cn 

j<: 

-n 

CD 

01 

CD 

T) 

> 

n! 

M 

o 

CD 

l-<    nJ 

C8 

ol 

4-1 

—1 

ji 

:s 

c 

~i 

as 

C 

t/l 

t. 

.£ 

rf 

(/) 

c 

o 

•H 

f-. 

0) 

<D    ^H 

n) 

fH 

f-. 

01 

3 

ca 

<u 

■H 

ol 

CD 

■H 

■  H 

cfl 

O 

O 

o) 

O 

cci 

•  H 

CQCOCDQLLU.UUU'-lTi-lJJ 


d_  c-  a.  oi  cc  m  co 


o 


*j 

c 

u 

u 

<u 

C/) 

G- 

\> 

•H 

f ; 

-3) 

— 

'/; 

a> 

e 

3 

<r 

o 

c 

o 

c 

^ 

c 

3 

<u 

X 

*-> 

c 

0) 

c 

C    -H 

t-.     & 

o 

*-»    it 

!/i      4-J 

4)   .H 

g    -C 

2 

c    f- 

(-    rt 

It    T3 

+->     1> 

t/i    u 

1»   *T3 

i:     1> 

S- 

C  -i 

Jh    o 

1>     O 

*->    •— < 

ev    E 

11     <D 

iC    .C 

C 

t.  X 

01    o 

u   1-1 

(A 

c/i    as 

0> 

(D   ^h 

o 

fl) 

p. 

C/! 

a>   <r* 

3    >-. 

>-.    -H 

H    "4- 

rt 

(T. 

o    i> 

^   c 

U    .H 

•a   c 

c 

o 

CL 

1) 

O 

D.   <U 

"-J     c 

OO-H 

-a   c- 

o 

-j 

c 

C    oj 

rt    u 

6    3 

-i    t< 

1)     D. 

bG  i/l 

C 

ai 

i/> 

rt 

rt    (-. 

ac  ■* 

3  <♦* 

c 

Q 

c 

a 

o 

U 

>  ui  \0   ui  ^  CTi   sO  < — ■  \C>   •— i   (M   CO   to   O".   CTi   oo  >—■'-■   r--  - — .  .—«.  rj 
O    to    On      CTiOrsl      r-H\Or-s£JfNOCrsjOrM      ro  00  cm      *3-    I"- 

'\0Ot^'M0O,-"10D0OriLfiNaiC0,-'Ha»,-'N01 


ooooooooooooooooooooooooo 


ooooooooooooooooo^oooooo^o 


o  o  o  o  o  cr.  o 


vO  c  o  o  r-  o  . 


.OOOr-OCMOOtOOiOOO, 


OOOOOvOOOOOOOOtOOO^OOOOOGCO 


-•^j-OOt— <r-gcnoooocovO--HOcoc 


f— t  cm  cn 

lo  r- 

LO    CO    C") 

CM   so 

O   ^i/l   COO    O^   O   ^h  i/l^- 
\Q  cm       — i  CN    rn  rM       rO    |-  eg 

ld  v->  ,— i  -^-   .— i  *— -•  to  rs  *- 


s  o  cr.  to 
to  r**  c 
cm  r 


^(N    OOi    Crv\D    O   O 
O    00    to         CM      to    t— I         c 

'  r-  mo  lo        v_y  o  ^ 


-  a,  r- 
cr.  c  t 

•  oo  ^r 


.  C.    Hl/inrj-CTiC7iNOvOOOOO--i 

Hhr-tainoonrs         mDoo         oo   ■-< 
t   l/)    tO    H  OO    K    H   N  CM!   md  to 


(OOCOCHO>Nr^CTiHOOO-tOrOr>OCTi\DOaiaOOi/l 

oo         to         — <  o  m  cm    cr.  a>         LOtOr-*LnrMootOLO        t--  cr>         to  r» 

O    tO  to  LT,  tO    00    H  h  "3- 


-\Ooocr.  toor~-r^ootocMCC?>sD 

oor-jrM— (LO^rto         o  to         o  co 

-cr>.— isOaoTr^-LOco        r-  lo         to  to 

r-  ai  cc        r-  en  o  en        o  — <        ^-t  ■— i 


,— <  -,D    ' — 'H    CO    O    ^^   Cvl 


•— t  tO 


tO  •—> 


OLor^^ocotooo-rroocoo 
oo  •— «  lt.  co  •— <  cr*  to        to 

o  (N  n  cr.  rj  t  -  rr         o 


C  "3  C 
t-    Of   o 


>         ni 

rt   oo  o 


CC    OJ    CO    iG    U.    X 


"3  T3     C  O    CQ 

O  Cv  -h     M     O     O) 

Ji/ldWCJ+J^X 

O    t-»    c3<-h    rfl    rt  U-i   -t3  ^6 
"    O   O   -3    ^5    -J 


C3 


^ 


tj    yi 


I    C    C    ^  «-h 

i   o-h    Ma>   </■<  ^;  ™   euroj    <u-o    > 
i  — i    —    cb  ■—  •—   rt   o   o   rt    o    tfl  ■■-• 


<J) 

<« 

to 

-^ 

cv 

Ol 

£ 

t-1 

o 

%, 

■* 

rl , 

e 

s 

CO 

G 

<» 

+o 

3 

K 

"XJ 

o 

V 

S: 

CO 

Q> 

s 

S^ 

v 

^ 

CO 

S 

CB 

<3 

•v-> 

v-i 

5^ 

Cu+i 

co 

^ 

3 

Q)  t3 

CO 

s 

3 

•^ 

S 

3  "X 

o 

t3 

o 

s 

a 

G 

S3 

^ 

tj 

pu 

ca 

co  ^3 

3 

K 

(3 

<K 

o 

Sh 

0) 

Q> 

<J) 

| 

r-i 

^ 

o 

»  ^ 

s 

"« 

G 

<» 

+i 

^ 

o 

<» 

£ 

rO 

•^ 

E| 

-^ 

3 

Cj 

^ 

1 

I 

-r 

<u 

i—i 

JO 

rt 

H 

i—( 

cci 

■M 

O 

H 

CN 

13 

<L> 

<L> 

C 

•Si 

•H 

3 

U_ 

c 

3 

13 

01 

If) 

ID 

r— 1 

rt 

■(-> 

o 

E- 

<D 

13 

i/i 

03 

U 

1/1 

cC 

3 

O 

c 

u 

3 

13 

cy 

w 

ZZ 

■ — i 

rt 

*-> 

o 

H 

13 

J^. 

<U 

u 

to 

rt 

3 

CQ 

c 

3 

13 

<U 

t/1 

D 

to 


o 
to 


CD 

ft 

V 
3 

8 

CO 

3 
O 


i 

CN 
CN1 


LO 
[^ 

O 


t 

to 


to 


C  1 


to 

i— 1 

VO 

00 

CO 

o 

LO 

11- 
i—4 


t~~ 

CXD 

\D 

r-- 

en 

en 

LO  ■«*■ 

to        o 
r-~        LO 


CO 

, — i 

& 

0) 

■p 

0) 

£ 

o 

o 

• 

•^ 

to 

rQ 

t-O 

3 

CN 

O 

^ 

K 

« 

CO 

3 

O 

r« 

Ol 

Eh 

• 

CN  rr 

o        to 

LO  *tf 


to  LO 

r~-        o 

O  C7> 


if  to 
r-  o 
r~-         CN 


00  i— I 

CTi  O 


u 

O) 

vO 

cfl 

■~D 

r~- 

<D 

CTl 

CTi 

>> 

■—I 

■— I 

10 

bO 
C 

•H 
1 


e 

rt 

„ 

to 

bO 

c 

•H 

w, 

13 

Cu 

„ 

!fl 

XI 

03 

i— ( 

tn 

co 

c8 

• 

l/J 

X! 

Bfl 

CJ 

C 

3 

■H 

tn 

> 

rt 

X 

bO 

to 

C 

•H 

13 

Ph 

C 

Oh 

cti 

■H 

x: 

•m 

o 

to 

3 

O    2 

m  cc 


^H 

t/) 

X3 

cd 

rt 

4J 

X 

•H 

o 

3 

3 

1/1 

10 

U     U 

(D     <U 

4->    4-» 

ca  cs 

S  S 

CJ> 

\D 

—i     (N 

vO 

r-^ 

CTl 

CTl 

V!?    U.S.     GOVERNMENT    PRINTING    OFFICE:       1979-0-677- 1 21/ 107 


White,  Randle  V.,  Charles  E.  Keegan  III,  and  Theodore  S.  Setzer 
1979.   Montana  timber  production  and  mill  residues,  1976. 

USDA  For.  Serv.  Resour.  Bull.  INT-20,  6  p.   Intermountain 
Forest  and  Range  Experiment  Station,  Ogden ,  Utah  84401. 

This  report  presents  data  on  timber  production  and  mill 
residues  by  county  for  the  State  of  Montana.   Also  included  are 
historical  trends  in  roundwood  harvest  since  1952,  and  compar- 
isons of  1976  product  output,  mill  residues  and  residue  use  with 
1969  estimates. 
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The  Intermountain  Station,  headquartered  in  Ogden, 
Utah,  is  one  of  eight  regional  experiment  stations  charged 
with  providing  scientific  knowledge  to  help  resource 
managers  meet  human  needs  and  protect  forest  and  range 
ecosystems. 

The  Intermountain  Station  includes  the  States  of 
Montana,  Idaho,  Utah,  Nevada,  and  western  Wyoming. 
About  273  million  acres,  or  85  percent,  of  the  land  area  in  the 
Station  territory  are  classified  as  forest  and  rangeland.  These 
lands  include  grasslands,  deserts,  shrublands,  alpine  areas, 
and  well-stocked  forests.  They  supply  fiber  for  forest  in- 
dustries; minerals  for  energy  and  industrial  development;  and 
water  for  domestic  and  industrial  consumption.  They  also 
provide  recreation  opportunities  for  millions  of  visitors  each 
year. 

Field  programs  and  research  work  units  of  the  Station 
are  maintained  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana 
State  University) 

Logan,    Utah   (in   cooperation   with    Utah   State 
University) 

Missoula,    Montana    (in    cooperation    with    the 
University  of  Montana) 

Moscow,  Idaho  (in  cooperation  with  the  Univer- 
sity of  Idaho) 

Provo,  Utah  (in  cooperation  with  Brigham  Young 
University) 

Reno,  Nevada  (in  cooperation  with  the  University 
of  Nevada) 
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